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EXECUTIVE SUMMARY

The Kin-Buc Landfill Site is a closed 200-acre industrial/conunercial landfill located in 
Edison, New Jersey, which the USEPA placed on the National Priorities List (NPL) in 
1981. A Remedial Investigation/Feasibility Study (RI/FS) was conducted between 1983 
and 1988 which resulted in a Record of Decision (ROD) by USEPA in 1990 that called 
for source control of Operable Unit 1 (OU1).

The remedial action specified in the ROD for OU1 included the construction of a slurry 
wall around OU1, the collection and treatment of leachate and groundwater from within 
the containment area, mid the capping of the area within die slurry wall. Remedial 
construction activities for OU1 were completed by the end of August 1995.

In accordance with the RODs, hydraulic monitoring and landfill gas monitoring is 
conducted oil a quarterly basis to evaluate the effectiveness of the remedial actions. This 
report documents the results of the monitoring activities for the Second Quarter of2003.

Remedial Objectives

The general remedial objectives of the OU1 closure and collection systems are to contain 
source leachate and contaminated groundwater, and to prevent further migration of 
site-related contaminants. The primary objective of the leachate collection system is to 
impose an inward gradient as measured across the slurry wall in the refuse unit The 
primary objectives of the groundwater collection system are to prevent migration of 
contaminated groundwater towards the slurry wall and impose an upward gradient from 
the bedrock unit to the sand & gravel unit.

Hydraulic Control and Monitoring System

The hydraulic control system for OU1 consists of leachate and groundwater collection 
systems. The leachate collection system consists of a perforated pipe that runs parallel to 
the inside of the perimeter slurry wall and 4 pump stations. The groundwater collection 
system consists of 4 pumping wells.

The hydraulic monitoring system for OU1 is located along the circumferential slurry wall 
with many of the wells located in 5 clusters, called transects. The hydraulic monitoring 
wells at the transects are installed in pairs, within the same hydrogeologic unit, with
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1 well inside and 1 well outside the circumferential slurry wall. Twenty-four of the 
monitoring wells are continuously monitored using water level recorders.

The hydraulic monitoring network consists of wells screened in the refuse, sand & gravel, 
and bedrock units. Well designations of G, S or R; denote hydraulic units of refuse, 
sand & gravel or bedrock, respectively.

The OU2 hydraulic monitoring well network is located in the Low-Lying Area and 
Mound B, and monitors groundwater elevations outside of the OU1 containment area.

Second Quarter Hydraulic Monitoring Activities

Hydraulic monitoring was performed during the period from April through June 2003.

Hydraulic monitoring indicates that intragradient conditions in the refuse unit (lower 
water levels in the refuse inside the wall relative to water levels outside ■ the wall) were 
maintained at TL Nos. 1, 2, 3, 4 and 5, throughout the quarter. The fact that the leachate 
collection system is functioning properly suggests that ihtragradient conditions are being 
maintained in the refuse unit at TL No. 1, even though review of the hydrographs has not 
consistently indicated this condition in the past (However, intragradient conditions were 
maintained throughout this quarter at TL No. 1). Water level elevation measurements 
taken from Leachate Collection Cleanout Nos. 14 through 16 are included in Table 2-6, 
and indicate that the leachate collection system is functioning properly.

Hydraulic control was maintained within OU-1 based on the analysis of the significant 
influence of S&G #2 in acting as a hydraulic sink for sand and gravel and bedrock 
groundwater. Groundwater flow in the sand and gravel and bedrock is ultimately 
captured by the pumping well resulting in overall containment of groundwater in OU-1.

Leachate Withdrawal/Groundwater Pumping

The second quarter average daily groundwater extraction rate for all of the wells was
16,025 gpd. The total volume of groundwater collected for the quarter was 
1,458,291 gallons. Leachate was collected at an average daily rate of 1,637 gpd for the 
quarter, and the total Volume of leachate collected was 148,959 gallons.

Landfill Gas Monitoring

Combustible gas was not detected in any of the 6 gas monitoring wells located on the 
north side of OU1. Based on the non-detection of combustible gas in the monitoring 
wells, the active gas collection system is functioning properly and there is no apparent 
off-site gas migration. Monitoring at the flare inlet port by landfill personnel throughout 
the quarter indicated that the landfill gas collection system was delivering an average of 
44.2 percent combustible gas to the flare.
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1 INTRODUCTION

The Krn-Buc Landfill Site is a closed 200-acre industrial/commercial landfill located in 
Edison, New Jersey, which operated under a New Jersey Department of Environmental 
Protection (NJDEP) permit until 1976. The USEPA placed the Kin-Buc Landfill on the 
National Priorities List (NPL) in 1981. Between 1983 and 1988, the Respondents 
conducted a Remedial Investigation/Feasibility Study (RI/FS) which resulted in a Record 
of Decision (ROD) by USEPA in 1990 which called for source control of Operable 
Unit 1 (OU1), and an additional RI/FS to determine the nature and extent of 
contamination outside the source area, thus defining Operable Unit 2 (OU2).

Operable Unit 1 includes both Kin-Buc I and H Mounds, the former Pool C Area and a 
portion of the Low-Lying Area between Kin-Buc I and the Edison Landfill. The remedial 
action specified in the ROD for OU1 included the construction of a slurry wall around 
OU1, the collection and treatment of leachate and groundwater from within the 
containment area, and the capping of the area within the sluny wall.

Operable Unit 2 includes Mound B, Edmonds Creek and adjacent wetlands, the 
remaining Low-Lying Area between OU1 and the Edison Landfill, Martins Creek, and 
die Raritan River. The OU2 ROD called for the excavation and disposal of 
PCB-contaminated sediments from within the Edmonds Creek Marsh Area, the 
restoration of disturbed wetland areas, and groundwater/surface water monitoring.

Remedial construction activities for both OU1 and OU2 were completed by the end of 
August 1995.

In accordance with the RODs, hydraulic monitoring and landfill gas monitoring is 
conducted quarterly to evaluate the effectiveness of the remedial actions. This report 
documents the results of the monitoring activities for the Second Quarter of 2003.
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2 DESCRIPTION OF MONITORING PROGRAM

2.1 Hydrogeologic background

The primary hydrogeologic units within OU1 from ground surface downward are refuse, 
nieadow mat, sand& gravel, and bedrock. Near the northern portion of the site the 
bedrock is closer to the surface and there is no sand & gravel unit in that area.

The southern portion of the site is located in close proximity to the Raritan River. As a
result, monitoring wells located on the southern side of OU1 are impacted by tidal 
fluctuations.

2.2 Remedial Objectives

The general remedial objectives of the OU1 closure and collection systems are to contain 
source leachate and contaminated groundwater, and to prevent further migration of 
site-related contaminants. The specific remedial objectives for the leachate collection, 
groundwater collection, and hydraulic monitoring are summarized as follows:

Aqueous Leachate Collection

• Primary

Collect leachate from the refuse unit within the perimeter slurry wall to 
impose an inward gradient as measured across the slurry wall (hydraulic 
containment).

• Additional Benefit

- Reduce the downward gradient between the refuse unit and the underlying 
sand & gravel or bedrock units.
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Sand & Gravel Groundwater Collection (in Primary OU1 Containment)

• Primary

— Prevent migration of contaminated groundwater towards the slurry wall.

- Impose an upward gradient from the bedrock unit to the sand & gravel unit 
(hydraulic containment).

• Additional Benefit

— Impose an inward gradient within the sand & gravel unit as measured across 
the perimeter slurry wall (hydraulic containment) y

Sand & Gravel Aquifer Groundwater Collection (in Oil Seeps Area Containment)

• Collect sand & gravel groundwater from within the Oil Seeps Area if an upward 
gradient between die sand & gravel and die refuse units cannot be imposed by 
leachate collection alone.

2.3 Hydraulic Control and Monitoring System

The hydraulic control system for OU1 consists of 4 leachate pump stations and 4 sand & 
gravel groundwater pumping wells. The leachate collection system consists of a 
perforated pipe that runs parallel to the inside of the perimeter slurry wall. In addition, a 
corrugated oily leachate collection conduit is located along the south side of Kin-Buc I 
mound. The layout of the collection system is shown on Drawing 1.

The hydraulic monitoring system for Operable Unit 1 is located along the circumferential 
slurry wall with many of the wells located in 5 clusters, called transects. The OUl 
hydraulic monitoring well network consists of 11 wells screened in the refuse/fill, 8 wells 
screened in the sand & gravel, and 10 wells screened within bedrock. A summary of the 
well network is provided in Table 2-1, and the well locations are shown on Drawing 1.

The hydraulic monitoring wells at the transects are installed in pairs, within the same 
hydrogeologic unit, with 1 well inside and 1 well outside the circumferential slurry wall. 
The design of the well network allows groundwater elevations to be monitored on either 
side of the slurry wall and provides data to evaluate the performance of the slurry wall as 
a hydraulic barrier.

At TL Nos. 2, 3 and 4, the hydraulic monitoring wells are installed in the refuse, sand & 
gravel, and bedrock units. At TL Nos. 1 and 5, the hydraulic monitoring wells are 
installed only in the refuse and bedrock units due to the absence of sand and gravel
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deposits in these areas. Well designations of G, S and R, denote hydraulic units of refuse* 
sand & gravel, and bedrock, respectively.

The OU2 hydraulic monitoring well network is located in the Low-Lying Area and 
Mound B, and monitors groundwater elevations outside of the OU1 containment area. 
The hydraulic monitoring system for OU2 consists of 16 wells, as indicated in Table 2-2 
and as shown on Figure 1-1. Water elevation measurements from the OU2 wells are 
taken manually, concurrent with the GUI monitoring activities.

2.4 Second Quarter Hydraulic Monitoring Activities

Hydraulic monitoring for the Second Quarter of 2003 (April to June) took place 
according to the procedures and methods outlined in the Draft Operations and 
Maintenance (O&M) Manual for the Kin-BUc Landfill, prepared on behalf of the 
Respondents by Wheelabrator EOS in September 1995 and modified by a letter to EPA 
dated February 28,1996.

Components of the hydraulic monitoring program consist of continuous and manual 
water level measurements. Manual measurements were obtained with an electronic water 
level indicator. Continuous water levels were obtained at 1-hour intervals using 
24 In-Situ “miniTROLL”, Model SSP-100 data loggers and transducers.

Alkaline batteries were replaced with lithium batteries in each of the miniTROLLS 
during the last quarter. Since the batteries were changed out and the weather has been 
more mild, there has not been any maintenance issues with the miniTROLLS. The 
SP4000 Troll is being used to collect data at Well 15G until the dedicated miniTroll is 
repaired. In-Situ, Inc. Representative, Jason Evans, was contacted regarding the status of 
the dedicated miniTroll (serial no. 6559). The miniTroll has been repaired (replaced 
circuit board) and is being shipped out on July 29, 2003. Information regarding 

maintenance of the miniTROLLS can also be found in the attached Hydraulic Monitoring 
Reports for each month (Appendix B).

Three months of continuous water level data have been obtained from the refuse and 
sand & gravel wells at the site from April 1, 2003 to June 30, 2003. The minimum, 
maximum, and average recorded water elevations for each month in the quarter are 
provided in Table 2-4. Continuous groundwater elevation graphs organized by transect 
location and hydrogeologic unit are provided in Appendix A. Evaluations of the recorded 
data are performed on a monthly basis and sent to Waste Management, Copies of these 
monthly evaluations are provided in Appendix B.
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Manual groundwater elevation measurements were obtained from the monitoring wells in 
OU1 and OU2 during site visits on April 1, 2003, May 8, 2003, and June 3 & 30, 2003. 
The manually recorded water level monitoring results are provided in Table 2-3.

2.5 Continuous Hydraulic Monitoring Results vs. Manual 
Elevation Measurements

The continuous water level monitoring information collected by the Trolls was compared 
with the data collected from the manual recordings to provide information on the relative 
accuracy of manual versus automatic recordings. Table 2-5 shows the difference between 
the manual water level elevation measurements and Troll recordings for the same day and 
hour. The average differences between the manual and continuous measurements were at 
or below 0.3 feet for all wells. Based on the comparison above, the data recorded by the 
Trolls is satisfactory and reflects accurate groundwater elevations.
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3 HYDRAULIC MONITORING

The following presents an evaluation of the results of hydraulic monitoring performed 
during the second quarter 2003.

3.1 Assessment of Hydraulic Conditions in the Refuse Unit

As defined in the Record of Decision (ROD) for OU-1, the performance objective for the 
refuse unit calls for the pumping of leachate to establish inward gradients across the 
slurry wall with the additional benefit of reducing downward flow into the underlying 

sand and gravel unit. Based on the hydrographs the following is presented.

TL No. 1 (Well lG/Well 2G) - Hydrograph No. 1

Intragradient conditions were observed throughout the quarter. The average quarterly 
water elevations for Wells 1G (inside) and 2G (outside) were IT.26 and 12.12 feet msl, 
respectively. The average head elevation difference between the two wells was 
approximately 0.86 feet in an inward direction. High water levels in Well 1G have been 
observed on several previous occasions and may be related to localized conditions around 
die well.

Water level elevation measurements taken from Leachate Collection Cleanout Nos. 14 
through 16 are included in Table 2-6, and indicate that the leachate collection system is 
functioning properly. The water level elevations observed for Leachate Collection 
Cleanouts 14 through 15 during the second quarter are all between 9.42 and 9.95 feet msl, 
and the water level elevations for Cleanouts 16N and 16E were dry (less than the 
cleanouts invert elevation). This indicates that groundwater flow at this location is from 
the inside to the Leachate Collection Cleanouts. The leachate collection system is 
therefore functioning properly and suggests significant capture of leachate. Appendix B
(Monthly Hydraulic Evaluations) provides an analysis of the hydraulic performance at 
Transect 1.

TL No. 2 (Well 3G/Well 4G) — Hydrograph No. 2

Intragradient conditions were maintained at TL No. 2 in the refuse unit throughout the 
quarter. The average quarterly water elevations for Wells 3G (inside) and 4G (outside)
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were 7.36 and 11.45 feet msl, respectively. The average head elevation difference 
between the two wells was approximately 4.09 feet in an inward direction.

TL No. 3 (Well 5G/Well 6G) - Hydrograph No. 3

Intragradient conditions were maintained at TL No. 3 in the refuse unit throughout the 
quarter. The average quarterly water elevations for Wells 5G (inside) and 6G (outside) 
were 9.84 and 13.58 feet msl, respectively. The head elevation difference between the 
two wells was approximately 3.74 feet in an inward direction.

TL No. 4 Well lSGAVell 13G) Oil Seeps Area — Hydrograph No. 4

Intragradient conditions were maintained at TL No. 4, Oil Seeps Area, in the refuse unit 
throughout the quarter. The average quarterly water elevations for Wells 15G (inside) 
and 13G (outside) were 1.52 and 6.73 feet msl, respectively. The head elevation 
difference between the two wells was approximately 5.21 feet in an inward direction.

TL No. 5 (Well 9G/Well 10G) — Hydrograph No. 5

Intragradient conditions were maintained at TL No. 5 in the refuse unit throughout the 
quarter. The average quarterly water elevations for Wells 9G (inside) and 10G (outside) 
were 7.46 and 8.47 feet msl, respectively. The'average head elevation difference between 
the two wells was approximately 1.01 feet in an inward direction.

3^2 Assessment of Hydraulic Conditions in the Sand & Gravel 
Unit

For the sand and gravel unit, die performance objectives call for pumping of sand and 
gravel groundwater to prevent flow toward the slurry wall and to impose upward 
hydraulic gradients from the bedrock to the sand and gravel. An additional benefit would 
be the establishment of inward gradients across the sluny wall within the sand and gravel 
unit. The following is a description of the flow characteristics based on visual 
observation of the hydrographs.

Horizontal Flow

TL No. 2 (Well 3S/WelI 4S) — Hydrograph No. 6

Although intragradient conditions were not consistently observed throughout the quarter, 
they were evident for majority of the quarter. It is evident that containment is being 
maintained by pumping wells SG-2 and SG-3 (as described below in Section 3.2.1). The 
average quarterly water elevations for Wells 3S (inside) and 4S (outside) were 1.03 and
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1.25 feet msl, respectively. The average head elevation difference between the two wells 
was approximately 0.22 feet in an inward direction.

TL No. 3 (Well 5S/Well 6S) — Hydrograph No. 7

Slight intragradient conditions were maintained at TL No. 3 in the sand & gravel unit 
throughout the quarter. The average quarterly water elevation for Wells 5S (inside) and 
6S (outside) were 1.88 and 1.94 feet msl, respectively. The head elevation difference 
between the two wells was approximately 0.06 feet in an inward direction.

TL No. 4 (Well 7S/Well 8S) - Hydrograph No. 8

Intragradient conditions were maintained at TLNo. 4 in the sand& gravel unit 
throughout the quarter. The average quarterly water elevation for Wells 7S (inside) and 
8S (outside) was 1.99 and 2.70 feet msl, respectively. The head elevation difference 
between the two wells was approximately 0.71 feet in an inward direction.

TL No. 4 (Well 15S/Well 13S) Oil Seeps Area — Hydrograph No. 9

Intragradient conditions are being maintained by pumping wells SG-2 and SG-3 although 
these conditions were not evident by die head elevations for the quarter (see Section 
3.2.1). The average quarterly water elevations for Wells 15S (inside) and 13S (outside) 
were 2.68 and 2.46 feet msl, respectively. The head elevation difference between the two 
wells was approximately 0,22 feet in an outward direction, Water levels from Well 15G 
are included in the hydfOgraph for comparison.

Vertical Flow

TL No. 2 (Well 3S/Well 3RR) - Inside; (Well 4S/WelI 4R) - Outside 
Hydrograph Nos. 10 and 11

Although upward gradient conditions were not consistently observed between the 
bedrock and overlying sand & gravel units inside the slurry wall at TL No. 2 throughout 
the quarter, containment is still maintained by pumping Wells SG-2 and SG-3 (see 
Section 3.2.1). The average quarterly water elevation for Well 3S (sand & gravel) and 
3RR (bedrock) was 1.03 and 0.96 feet msl, respectively. The difference in average 
quarterly water elevations was approximately 0.07 feet in a downward direction.

Containment is being maintained by pumping wells SG-2 and SG-3 even though the 
elevations do not reflect upward gradient conditions between the bedrock and overlying 
sand & gravel units outside the slurry wall (see Section 3.2.1). The average quarterly 
water elevation for Wells 4S (sand & gravel) and 4R (bedrock) was 1.25 and 1.14 feet 
msl, respectively. The difference in average quarterly water elevations was 0.11 feet in 
an downward direction.
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TL No. 3 (Well 5S/Well 5R) - Inside; (Well 6SAVell 6R) - Outside 
Hydrograph Nos. 12 and 13

Inside the slurry wall at TL No. 3, slight upward gradient conditions were observed 
between die bedrock and overlying sand & gravel units throughout the quarter. The 
average quarterly water elevations for Wells 5S (sand & gravel) and 5R (bedrock) were 
1.88 and 2.01 feet msl, respectively. The difference in average quarterly water elevations 
was 0.13 feet in an upward direction,

Outside the slurry wall at TL No. 3, upward gradient conditions were observed between 
the bedrock and overlying sand & gravel units. The average quarterly water elevations 
for wells 6S (Sand & gravel) and 6R (bedrock) were 1.94 and 2.11, respectively. The 
difference in average quarterly water elevations was 0.17 feet.

TL No. 4 (Well TSAVell 7R) - Inside; (Well 8S/Well 8RR) - Outside 
Hydrograph Nos* 14 and 15

Slight upward gradient conditions were maintained between the bedrock and overlying 
sand & gravel units inside the slurry wall at TL No. 4 throughout the quarter. The 
average quarterly water elevations for Wells 7S (sand & gravel) and 7R (bedrock) were
1.99 and 2.09 feet msl, respectively. The difference in average quarterly water elevations 
was 0.1 feet.

Outside the slurry wall at TL No. 4, containment was achieved through pumping wells 
SG-2 and SG-3 although the elevations do not reflect upward gradient conditions between 
the bedrock and overlying sand & gravel units (see Section 3.2.1). Since the average 
water elevations are so close, a dominant flow direction cannot be established. The 
average quarterly water elevations for Wells 8S (sand & gravel) and 8RR (bedrock) were 
2.70 feet and 2.66 feet msl, respectively. The difference in average quarterly water 
elevations was 0.04 feet.

3.2.1 Analysis

While initial review of the hydrographs indicate that certain performance objectives may 
not be met, (uniform achievement of upward gradients from the bedrock to the sand and 
gravel, and inward gradients across the slurry wall) containment was still maintained this 
quarter by the pumping well SG-2 with a combination of SG-3, SG-4, or SG-1. Figures 1 
through 4 (See Appendix B) depict horizontal or vertical flow vectors within the sand and 
gravel or bedrock units. These diagrams show that although downward groundwater flow 
from the sand and gravel to the bedrock may occur locally within .the slurry wall, the zone 
of influence of the pumping wells includes the sand and gravel units and the upper 
portion of the bedrock within the slurry wall. Regardless of whether groundwater is 
flowing vertically upward or downward within the slurry wall in the sand and gravel and
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upper bedrock, it will eventually migrate toward the pumping wells, and will be captured. 
Examination of the pumping results indicates that this process is more efficient if SG-3 is 
pumped in conjunction with SG-2.

3.3 OU2 Hydraulic Monitoring

The synoptic groundwater elevations obtained during the Second Quarter of 2003 
indicate both upward and downward hydraulic gradients.
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4 LEACHATE WITHDRAWAL/GROUNDWATER PUMPING

The performance of the site hydraulic controls is largely dependent upon groundwater 
pumping and leachate withdrawal rates. The design aqueous leachate and groundwater 
(GW) collection rates called for a ratio of 3:1, groundwater to leachate of 30,000 gpd 
groundwater, and 10,000 gpd leachate. The collection rates differed from the design rates 
due to variations between design assumptions and actual site conditions. Collection rates 
are also adjusted based on changing site and operational conditions.

Operation records are maintained at the site and contain estimated daily averages for 
leachate and groundwater withdrawal. The monthly volumes collected and the daily 
average collection rate are provided below:

| Monitoring
1 Period

Groundwater 
S&G No. 1

Groundwater 
S&G No. 2

Groundwater 
S&G No. 3

Groundwater 
S&G No. 4 Leachate

April 0 gal. 330,378 gal. 122,889 gal. 0 gal. 50,252 gal.
0 gpd H,013 gpd 4,096 gpd: 0 gpd 1,675 gpd

May 0 gal. 398,760 gal. 51,233 gal. 28,251 gal. 43,717 gal.
0 gpd 12,863 gpd 1,652 gpd 911 gpd 1,410 gpd

June 2,160 gal. 466,095 gal. 38,124 gal. 20,401 gal. ; 54,990 gal.
72 gpd 15,537 gpd 1,271 gpd 680 gpd 1,833 gpd

Quarter 2,160 gal. 1,195,233 gal. 212,246 gai. 48,652 gal. 148,959 gal.
L 23.7 gpd 13,134 gpd 2,332 gpd 535 gpd 1,637 gpd

The volume of groundwater collected in the first quarter is 1,458,291 gallons. The 
average daily groundwater withdrawal rate for the first quarter is 16,025 gpd.
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5 LANDFILL GAS MIGRATION MONITORING

Landfill gas migration monitoring was performed at the operational flare port inlet and
the 6 gas migration monitoring wells located along the northern edge of the landfill 
boundary.

5.1 Landfill Gas Migration

The purpose of the gas migration monitoring program is to monitor for off-site gas 
migration in those areas where gas migration or accumulation could lead to explosive 
conditions. Six gas migration monitoring wells are located outside of the circumferential 
slurry wall along the northern edge of the landfill boundary. Hie well locations are 
depicted on Drawing 1 and are spaced in 200-foot increments.

All areas of OU1 exterior to the slurry wall contain waste materials except albng the 
northern edge of the landfill boundary. High levels of gas are not expected to be detected 
along the northern boundary because the slurry wall will act as an effective barrier, and
the presence of an active gas extraction system and the high water table will inhibit gas 
migration.

Gas monitoring in other areas of the site containing waste materials will likely reveal 
combustible gas. However, since no on-site OU1 buildings are present (except the 
leachate treatment facility, which has its own engineered gas monitoring and control 
system), gas migration monitoring in the waste areas is not required by the O&M manual.

5.2 Gas Monitoring Well Results

Measurements of percent combustible gas (% GAS) and percent lower explosive limit 
(/o LEL) were performed in the 6 gas migration monitoring wells along the northern 
boundary of the site on June 3, 2003. The wells were monitored in accordance with 
Attachment 1, Section 3.0 - Routine Operations and Maintenance of the Kin-Buc Landfill 
Draft O&M Manual (Wheelabrator, 1995). A Landtec GEM 500 sampling device was 
used to measure the concentration of combustible gas at each well by attaching the 
meter s sample tubing to the well head petcock and drawing the sample through the 
meter. Detectable levels of percent combustible gas and percent lower explosive limit

-n:\proj\kinbuc\791186\quarterly reportsV2003\2ndqtrreport03.doc-95\Ik-1
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were not observed in any gas monitoring wells. The results for the 6 gas migration 
monitoring wells are shown in Table 5-1.

5.3 Operational Flare Monitoring Results

The percent combustible gas by volume (% methane) at the landfill’s operational flare 
port inlet was recorded throughout the second quarter of 2003. All readings were 
collected with a Landtec GEM 500 Gas Analyzer, equipped with a charcoal filter.
Monitoring performed on June 3, 2003 revealed combustible gas at 41.8 percent at the 
flare port inlet.

The following summarizes the flare Station operation during the Second Quarter of 2003:

Date
Gas Flow 
(SCFM)

Methane % 1
by volume |

4/7/03 114 44
4/21/03 147 46.8
5/5/03 115 42.9

5/19/03 107 48
6/3/03 109 39.2

6/16/03 122 44.3
Averages for Second

1 Quarter 119 44.2 1

Note: Flare station data provided by Landfill personnel.
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6 CONCLUSIONS

Significant conclusions for the Second Quarter of 2003 monitoring program are as 
follOWS: ore*

• In the refuse unit, intragradient conditions were maintained over the entire 
quarter at Transects 1, 2, 3, 4, and 5. An average daily leachate extraction rate 
of 1,637 gpd was collected.

• Intragradient conditions were indicated by the monitoring wells (although they 
usually are not) in the refuse unit at Transect 1. Levels in the leachate collection 
system indicate intragra4ient conditions are present at this location.

• Hydraulic control was maintained within OU-1 this quarter based on the analysis 
of the significant influence of S&G#2 with a combination of S&G#3, S&G#4, 
and S&G#1 acting as a hydraulic sink for sand and gravel and bedrock 
groundwater. Groundwater flow in the sand and gravel and bedrock is 
ultimately captured by the pumping wells resulting in overall containment of 
groundwater in OU-1.

• In view of the analysis presented herein, it is recommended that the combined 
groundwater pumping rates in the sand and gravel be maintained at 15,000 gpd 
with S&G#2 and S&G#3 pumping at 10,000 gpd and 5,000 gpd, respectively. 
These lower pumping rates will be evaluated to confirm continued hydraulic 
control of OU-1 groundwater.

• Maintaining a leachate collection rate of 1,500 gpd is recommended.

• Combustible gas as a percent of total gas and the lower explosive limit was not 
detected in the 6 monitoring wells located on the northern boundary of the site. 
The flare was operational and the average percent methane for the quarter at the 
flare port inlet was 44.2 percent. Based on the non-detection of combustible gas 
m the monitoring wells, the active gas collection system is functioning properly 
and there is no off-site gas migration.
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Table 2-1

Kin-Buc Landfill 
Operable Unit 1

Continuous Hydraulic Monitoring Well Network/Transects

Transect Screened Weil Location Well Location
Location No. Hydrogeologic Unit Inside Slurry Wall Outside Slurry Wail !

1 Refuse/Fill W-1G W-2G

Refuse/Fill W-3G W-4G
2 Sand and Gravel W-3S W-4S

Bedrock W-3RR W-4R

Refuse/Fill W-5G W-6G
3 Sand and Gravel W-5S W-6S

Bedrock W-5R W-6R
Refuse/FillO) W-15G W-13G

4 Sand and GravelO) W-15S W-13S
Sand and Gravel(2) W-7S W-8S

Bedrock (2) W-7R W-8RR

5 Refuse/Fill W-9G W-10G

Notes: <0 Wells located1 across the extended slurry wall.

(2) Wells located across the OU1 circumferential slurry wall.



Table 2-2

Kin-Buc Landfill 
Operable Unit 2 

Hydraulic Monitoring Network

Well Location
Screened

Hydrogeologic Unit

Low-Lying Area

GEI-10G Fill/Refuse

WE-10S Sand & Gravel

WE-10R Bedrock

GEI-3G 1 Fill/Refuse

WE-3S Sand & Gravel

WE-3R Bedrock

Mound B

GEI-5G Fill/Refuse

WE-5S Sand & Gravel

WE-5R Bedrock

GEI-6G Fill/Refuse

GEI-6S Sand & Gravel

WE-6R Bedrock

GEI-7G Fill/Refuse

WE-7S Sand & Gravel

WE-7R Bedrock

Upgradient

WE-114DR Bedrock
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Table 2-3
KinBuc Landfill Operable Units 1 and 2 

Modified Monitoring Program 
Second Quarter 2003

Manually Recorded Water Level Elevations

Well ID
TOC

Bottom
TOC Ref 
Elevation

April 1,2003 May 8,2003 June 3,2003
TOC Static Elevation TOC Static Elevation TOC Static Elevation

OU1
W-1G 20.50 30.78 19.51 11,27 19.52 11,26 19.52 11.26
W-1R 35.34 30.79 20.89 9.90 20.62 10.17 20.74 10.05
W-2G 20.38 30.77 18.71 12.06 19.03 11.74 19.15 11.62
W-2R 35.33 30.64 23.79 6.85 23.75 6.89 23.59 7.05
W-3G (oil) 19.07 20.73 11.01 9.72 10.95 9.78 11.07 9.66
W-3G 19.07 20.73 13.05 7.68 13.39 7.34 13.04 7,69
W-3S 31.48 20.79 20.09 0.70 19.81 0.98 20.04 0.75
W-3RR 54.40 21.16 20.51 0.65 20.41 0.75 20.59 0.57
W-4G 17.57 20.23 8.60 11.63 8.91 11.32 9.12 11.11
W-4S 31.58 19.71 18.64 1.07 18.80 0.91 18.93 0.78
W-4R 54.92 20.61 19,54 1.07 19.73 0.88 19.81 0.80
W-5G 24.36 23.94 14.12 9.82 14.03 9.91 14.19 9.75
W-5S 30.33 24.33 22.85 1.48 22.58 1.75 22.74 1.59
W-5R 41.64 24.11 22.68 1.43 22.44 1.67 22.63 1.48
W-6G 23.99 23,69 10.02 13.67 10.40 13.29 10.42 13.27
W-6S 38.49 24.00 22.38 1.62 22.16 1.84 22.34 1.66
W-6R 50.43 23.99 22.33 1.66 21,93 2.06 22,20 1.79
W-7G 19.91 18,30 8.59 9,71 8.54 9.76 8.73 9.57
W-7S 29.34 11.61 9,88 1.73 9.69 1.92 9.83 1.78
W-7R 45.13 11.05 9.24 1,81 9.01 2.04 9.14 1.91
W-8S 28.86 10.92 8.57 2.35 8.21 2.71 8.22 2.70
W-8RR 41.60 9.51 7.23 2.28 6.89 2.62 6.84 2.67
W-9G 21.93 27.34 20.08 7.26 19.94 7.40 19.75 7.59
W-9R 39.05 27.68 21.35 6.33 21.29 6.39 21.24 6.44
W-10G 22.56 27.43 19.17 8.26 19.11 8.32 19.02 8.41
W-10R 34.01 27.43 19.48 7.95 19.56 7.87 19.26 8.17
W-13G 10.30 10.17 3.33 6.84 3.48 6.69 3.40 6.77
W-13S 29.32 10.10 7.99 2.11 7.63 2.47 7.71 2.39
W-15G(,) 16.99 16.18 14.72 1.46 14.69 1.49 14.70 1.48
W-15S 33.36 16.05 13.81 2.24 13.61 2.44 13.68 2.37
OU2
GEI-10G 13.91 13.65 0.54 13.11 1.07 12,58 1.03 12.62
WE-10S 29.57 14.99 13.42 1.57 13.17 1.82 13.31 1.68
WE-10R 41.74 13.96 12.37 1.59 12.11 1.85 12.25 " 1.71
GEI-3G 13,54 16.73 3.55 13.18 4.27 12.46 4.29 12.44
WE-3S 25.67 15.12 14.15 0.97 13.70 1.42 13.92 1.20
WE-3R 46,51 14.99 14.49 0.50 13.43 1.56 13.76 1.23
GEI-5G 14.60 16.08 8.95 7.13 0.19 6.89 9.27 6.81
WE-5S 25.84 15.04 14.83 0.21 13.34 1.70 13.80 1.24
WE-5R 49.64 15.31 15.16 0.15 13.70 1,61 14.07 1.24
GEI-6G 14.97 19.76 11.66 8.10 11.69 8.07 11.81 7.95
GEI-6S 43.67 20.99 21,36 -0.37 18.73 2.26 19.74 1.25
WE-6R 47.12 19.62 20.35 -0.73 , 17.70 1,92 18.61 1.01
GEI-7G 13.74 17.23 dry <3.49 dry <3.49 dry <3.49
WE-7S 30.07 15.86 16.85 -0.99 13.92 1,94 14.60 1.26
WE-7R 72.88 15.93 15.82 0.11 14.84 1,09 15.02 0.91
WE-114DR 44.84 23.76 17.66 6.10 17.52 6.24 17.53 6.23

NOTE:
(1) All level, reference, bottom measurements recorded to the top of PVC inner casing.
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Table 2-4
KinSuc Landfill Operable Units 1 and 2 

Continuous Hydraulic Monitoring Results 
Second Quarter 2003

Minimum/Maximuip/Average Water Elevations

Inside Slurry Wall Outside Slurry Wall

Well ID Monitoring Minimum Recorded Maximum Recorded Average WaterPeriod Water Elevation (ft) Water Elevation (ft) Elevation (ft)
W-1G 11.25 11.27 11.25 W-2G April 11.79 12.16 12.00

May 11.23 11.25 11.24 May 11:47 11.93 11.68
June 11.12 11.78 11.28 June 11.60 13.34 12.71

2nd Quarter 11.12 11.78 11.26 2nd Quarter 11.47 13.34 12.12W-3G April 7.02 7.65 7.36 W-4G April 11.29 12.04 11.63
May 6.84 7.58 7.32 May 10.80 11.48 11.17
June 7.17 7.61 7.41 June 11.10 11.84 11.57

2nd Quarter 6.84 7.65 7.36 2nd Quarter 10.80 12.04 11.45
W-3S April 0.31 1.83 1.02 W-4S April -0.19 2.78 1.23

May 0.43 1.53 0.97 May 0.00 2.46 1,17
June 0.63 1.58 1.11 June 0.26 2.83 1.36

2nd Quarter 0.31 1.83 1.03 2nd Quarter -0.19 2.83 1.25
W-5G Apnl 9.50 10.14 9.84 W-6G April 13.09 14.60 13.75

May 9.59 10.07 9.82 May 12.76 13.74 13.22
June 9.64 10.10 9.85 June 13.17 14.10 13.77

2nd Quarter 9.50 10.14 9.84 2nd Quarter 12.76 14.60 13.58
W-5S April 1.21 2.68 1.89 W-6S April 1.27 Z.77 1.96

May 1.13 2.50 1.81 May 1.21 2.57 1.86
June 1.35 2.50 1.93 June 1.45 2.57 2.01

2nd Quarter 1.13 2.68 1.88 2nd Quarter .................. 1.21 2.77 1.94
W-7S April 1.42 2.69 2.00 \N-8S April 2.10 5.27 2.70

May 1.49 2.52 1.92 May 2.12 5.02 2.64
June 1.66 2.48 2.06 June 2.21 4.92 2.77

2nd Quarter 1.42 2.69 1.99 2nd Quarter 2.10 5.27 2.70
W-15S April 1.10 4.35 2.62 W-13S April 1.90 3.73 2.45

May 1.38 4.05 2.64 May 1.89 3.52 2.39
June 1.66 4.11 2.77 June 2.06 3.72 2.54

2nd Quarter 1.10 4.35 2.68 2nd Quarter 1.89 3.73 2.46
W-15G April 1.22 1.71 1.50 W-13G April . 6.48 “ 6.91 6:70

May 1.28 1.69 1.53 May 6.47 7.00 6.69
June 1.28 1.69 1.54 June 6.47 7.05 6.79

2nd Quarter 1.22 1.71 1.52 2nd Quarter 6.47 7.05 6.73
W-9G April 7.13 7.60 7.35 W-10G April 8.25 8.44 8.35

May 7.06 7.65 7.31 May 8.18 8.38 8.28
June 7.51 7.96 7.74 June 8:37 9.18 8.80

2nd Quarter 7.06 7.96 7.46 2nd Quarter 8.18 9.18 8.47
W-3RR April 0.03 1.94 0.94 W-4R April -0.27 2.85 1.20

May -0.10 1.91 0.89 May -0.25 2.36 1.04
June 0.23 2.18 1.04 June -0.05 2.81 1.17

2nd Quarter -0.10 2.18 0.96 2nd Quarter -0.27 2.85 1.14

Table2-4rnio_rnaxwaterelev20032rtdQuarter Page 1



Table 2-4
KinBuc Landfill Operable Units 1 and 2 

Continuous Hydraulic Monitoring Results 
Second Quarter 2003

Minlmum/Maidmum/Ayeraqe Water Elevations

Inside Slurry Wall Outside Slurry Wall

Average Water Well ID Monitoring Minimum Recorded Maximum Recorded Average Water
Period Water Elevation (ft) Water Elevation (ft) Elevation (ft)

W-5R 1.38 284 2.05 W-6R April 1.47 2.91 2.13
May 1.24 261 1.93 May 1.47 2.66 2.03
June 1.47 262 2.07 June 1.64 2.69 2.16

2nd Quarter 1.24 2.84 2.01 2nd Quarter 1.47 291 2.11
W-7R April 1.51 277 2.09 W-8RR April 205 5.21 2.66

May 1.59 2.62 201 May 2.09 4.97 2.60
June 1.77 2.58 2.16 June 2.17 4.89 2.73

2nd Quarter 1.51 2.77 2.09 2nd Quarter 2.05 5.21 2.66

Table2-4min_max waterelev20032ndQuarter Page 2
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Table 2-5
KinBuc Landfill Operable Unit 1 

Second Quarter 2003
Troll Water Elevations vs. Manual Water Elevations

OU1 May 8, 2003 June 3, 2003 I June 30,2003 Average
Well ID Troll Manual] Difference | Troll

| Manual Difference I Troll | Manual Difference Difference
W-1G 11.27 11.26 o.or 11.25 11.26 0.01 11.89 11.86 0.03 0.02
W-2G 11.73 11.74 0.01 11.60 11.62 0.02 12.92 12.91 0.01 0.01
W-3G 7.39 7.34 0.05 7.21 7-69 0.48 7.39 7.85 0.46 0.33
W-3S 0.91 0.98 0.07 0.67 0.75 0.08 0.70 0.73 0.03 0.06

W-3RR 0.74 0.75 0.01 0.55 0.57 0.02 0.66 0.63 o:o3 0.02
W-4G 11.32 11.32 0.00 11.10 11.11 0.01, 11.53 11.53 0.00 0,01
W-4S 0.91 0.91 0.00 0.78 0.78 0.00 1.18 1.18 0.00 0.00
W-4R 0.85 0.88 0.03 0.71 0.80 0.09 0.98 1,12 0.14 0.09
W-5G 9.86 9.91 0.05 9.68 9.75 0.07 9.84 9.90 0.06 0.06
W-5S 1.73 1-75 0.02 1.57 1.59 0.02 1.51 1.51 0.01 0.01
W-5R 1.64 1.67 0,03 1.44 1.48 0.04 1,39 1.43 0.04 0.04
W-6G 13.29 13.29 0.00 13.24 13.27 0.03 13.38 13.38 0.00 0.01
W-6S 1.80 1.84 0.04 1.62 1.66 0.04 1.65 168 0.03 0.04
W-6R 2.04 2.06 0,02 1.73 1.79 0.06 1.76 1.80 0.04 0.04
W-7S 1.88 1.92 0.04 1.75 1.78 0.03 1,67 1,72 0.05 0.04
W-7R ZOO 2.04 0.04 1.88 1.91 0.03 1.82 1.87 0.05 0.04
W-8S 2.66 2.71 0.05 2.69 2.70 0,01 2.36 2.37 0.01 0.02

W-8RR 2.64 2.62 0,02 2.67 2.67 0.00 2.35 2.31 0.04 0.02
W-9G 7.38 7.40 0.02 7.55 7.59 0.04 7.78 7.82 0.04 0.03

W-10G 8.31 8.32 0.01 8.42 8.41 0.01 9.12 9.12 0.00 0.01
W-13G 6.70 6.69 0.01 6.70 6.77 0.07 6.60 6.62 0.02 0.03
W-13S 2,47 2.47 0.00 2.38 2.39 0,01 2.14 2.15 0.01 0.01
W-15G 1.49 1.49 0.00 1.47 1.48 0.01 1.54 1.19 0.35 0.12
W-15S 2.41 2.44 0.03 2.32 2.37 0.05 2.20 Z24 0.04 0.04



Table 2-6 
Kin-Buc Landfill 

Leachate Cleanout Monitoring 

2003

ICIeanout location 14N 14E 15N 15E 16N 16EI Elevation @ Sea Level
Z2.87 Z177 26.51 26.51 31.36 31.32

Elevation Average
water elevation water elevation

depth to 
water elevation

depth to 
water elevation

depth to 
water elevation

depth to 
water elevation

10.09 10.06 9.85 9.93 na na
DATE

12/10/2001 12.5 10.37 12 42 10.35 16.31 10.20 16.33 10.18 dry na dry na1/3/2002 12.37 10.50 12.31 10.46 16.21 10.30 16.22 10.29 dry na dry na2/13/2002 12.70 10.17 12.63 10.14. 16.57 9.94 16.62 9.89 dry na dry na
3/27/2002 12.61 10.26 12.55 10.22 16,52 9.99 16.47 10.04 dry na dry na4/19/2002 12.75 10.12 12.68 10.09 16,64 9.87 16.61 9.90 dry na dry na5/3/2002 13.03 9.84 12.96 9.81 16.97 9,54 16.94 9.57 dry na dry na
6/5/2002 13.04 9.83 12.97 9.80 16.63 9.88 16,95 9.56 dry na dry na
7/8/2002 12.86 10.01 12.79 9.98 16.77 9.74 16,72 9.79 dry na dry na
8/2/2002 12.86 10.01 12.79 9.98 16.8 9.71 15,73 10.78 dry na dry na
9/5/2002 12.86 10.01 12.78 9.99 16.77 9.74 16.75 9.76 dry na dry na

9/26/2002 12.94 9.93 12.85 9.92 16.85 9.66 16.83 9.68 dry na dry na
11/6/2002 12.64 10.23 12.58 10.19 16.59 9.92 16.48 10.03 dry na dry na
12/6/2002 13.02 9.85 12.94 9.83 16.97 9.54 |6.95 9.56 dry na dry na
1/2/2003 13.07 9.80 13.00 9.77 17.03 9.48 17.01 9.50 dry na dry na

2/12/2003 13.20 9.67 13.12 9.65 17.19 9.32 '17.16 9.35 dry na dry na
3/4/2003 13.21 9.66 13.15 9.62 17.22 9.29 17.20 9.31 dry na dry na
4/1/2003 12.90 9.97 12.83 9.94 16.82 9.69 16.79 9.72 dry na dry na
5/8/2003 13.05 9.82 12.97 9.80 17.01 9.50 16.96 9.55 dry na dry na
6/3/2003 13.11 9.76 13.14 9.63 17.Q9 9.42 17.04 9.47 dry na dry na
6/30/2003 12.92 9.95 12.85 9.92 16.83 9.68 16.79 9.72 dry na dry na

N:proj\kinbuc\791186\monthlywaterlevels\Cleanout Ievels03



Table 5-1

Kin-Buc Landfill 
Operable Unit 1

Second Quarter 2003 Modified Program 
Gas Monitoring Well Network/Results

Well (Network) Location
Monitoring Result

% LEL % GAS

GMW-01 0 0

GMW-02 0 ' 0

GMW-03 0 0

GMW-04 0 0

GMW-05 0 0

GMW-06 o 0

Operational Flare Inlet NA 41.8

/

n://proj/kinbuc/quartrptbls/Tbl-5-1



APPENDIX A

CONTINUOUS WATER LEVEL MONITORING RESULTS
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #7

n: //proj/kinbuc/791186/2ndqt03/Trans3Jun/6s-5s
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #12
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BvCONO/VT Inc

EMCON/OWT, Inc.

One International Boulevard, Suite 700 
Mahwah, NJ 07495-0086 

201,512.5700 
Fax 201.512.5786

June 10,2003 
Project 791186

Mr. Carl Januszkiewicz 
Waste Management, Inc.
Kin-Buc Landfill Treatment Plant 
383 Meadow Road 
Edison, NJ 08817

Re: hydraulic Monitoring for April 2003

Dear Mr. Januszkiewicz:

A site visit was completed on May 8, 2003 to download the April water level recorder 
data and obtain manual water level measurements. The following is an update of the 
hydraulic monitoring for the month of April 2003 at the Kin-Buc Landfill. This 
information is to be included in the quarterly report, which is to be submitted to the EPA 
by mid-August 2003.

The minimum, maximum, and average water elevations recorded at each well are included 
in Table 1. Table 2 shows the troll water elevations versus the manual water elevations. 
The continuous water level elevation data when compared with manual readings indicated 
that the miniTrolls are functioning properly and are recording accurate data. The SP4000 
Troll is still recording continuous hydraulic data in Well 15G. A representative from In- 
Situ, Inc. was contacted regarding the complications with the miniTroll.

Also, the data supplied for wells SG-.l and SG-3 showed the same water level for the 
period. The automated water level recording device in these wells need to be checked so 
that accurate readings can be obtained in the future.

Hydrographs have been prepared for each of the transect locations and are enclosed for 
your reference as Attachment No. 1. The wafer levels in wells on the outside of the sluny 
wall vary over the course of the day due to the tidal influence at the site. For clarity, 
Hydrograph Nos. 6 through 15 show the average water level in the well over a 24-hour 
period (12 hours before, and 12 hours after).

Refuse

As defined in the Record of Decision (ROD) for OU-1, the performance objective for the 
refuse unit calls for the pumping of leachate to establish inward gradients across the slurry 
wall with the additional benefit of reducing downward flow into the underlying sand and 
gravel unit. Based on the hydrographs the following is presented.

A Shaw Group Company



Mr. Carl Januszkiewicz
June 10,2003
Page 2

Project 791186

Transect 1-Refuse (lG/2G)/Hydrograph No. 1 - Intragradient conditions were observed 
during the entire month of April. The average monthly water elevation for April at 
Well 1G (inside) and Well2G (outside) was 11.25 and 12.00 feet msl, respectively. 
Water level elevation measurements taken from Leachate Collection Cleanouts Nos. 14 
through 16 are included in Table 3, and indicate that the leachate collection system is 
functioning properly. The fact that the leachate collection system is functioning properly 
suggests significant capture of leachate. The evaluation of the hydraulic conditions in the 
refuse at Transect 1 is provided in Attachment No.2.

Transect 2-Refiise (3G/4G)/Hydrograph No.2 - Intragradient conditions were 
maintained throughout the month of April. The average monthly water elevation for the 
month at Well3G (inside) and Well4G (outside) was 7.36 and 11.63 feet msl, 
respectively

Transect 3-Refuse (5G/6G)/Hydrograph No. 3 - Intragradient conditions were 
maintained throughout the month of April. The average monthly water elevation for the 
month of April at Well 5G (inside) and Well 6G (outside) was 9.84 and 13.75 feet msl, 
respectively.

Transect 4-Refuse Oil Seeps Area (13G/15G)/Hydrograph No. 4- Intragradient 
conditions were not maintained throughout the month of April. The average monthly 
water elevation for the month of April at Well 15G (inside) and Well 13G (outside) was 
15.62 and 6.70 feet msl, respectively.

Transect 5-Refuse (9G/10G)/Hydrograph No. 5 - Intragradient conditions were 
maintained throughout the month of April. The average monthly water elevation for the 
month of April at Well 9G (inside) and Well 10G (outside) was 7.35 and 8.35 feet msl, 
respectively.

Sand and Gravel/Bedrock

For the sand and gravel unit, the performance objectives call for pumping of sand and 
gravel groundwater to prevent flow toward the slurry wall and to impose upward 
hydraulic gradients from the bedrock to the sand and gravel. An additional benefit would 
be the establishment of inward gradients across the slurry wall within the sand and gravel 
unit. The following is a description of the flow characteristics based on visual observation 
of the hydrographs.

Horizontal Flow

Transect 2-Sand and Gravel (3S/4S)/Hydrograph No. 6 - Although intragradient 
conditions were not consistently maintained throughout the month of April, there were 
periods where intragradient conditions are evident. Containment is being maintained by

-n:\proj\kinbuc\79l l86\monthly letters\2003\apr03 monthly monitoring.doc-95Vlk: I
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Project 791186

pumping wells (see discussion in Conclusion). The average monthly water elevations for 
the month of April at Well 3S (inside) and Well 4S (outside) was 1.02 and 1.23 feet msl 
respectively. ’

Transect 3-Sand and Gravel (5S/6S)/Hydrograph No. 7 - Slight intragradient 
conditions were maintained throughout the month of April. The average monthly water 
elevation for Well 5S (inside) and Well6S (outside) was 1.89 and 1,96 feet msl 
respectively. ’

Transect 4-Sand and Gravel (7S/8S)/Hydrograph No. 8- Intragradient conditions were 
maintained throughout die month of April. The average monthly water elevation for the 
month of April at Well 7S (inside) and Well 8S (outside) was 2.00 and 2.70 feet msl 
respectively.

Transect 4 Sand and Gravel Oil Seeps Area (13S/15S)/Hydrograph No. 9- 
Intragradient conditions were not evident during most of the month of April. The average 
monthly water elevation for the month of April at Well 15S (inside) and Well 13S 
(outside) was 2.62 and 2.45 feet msl, respectively. Water levels from Well 15G in the 
refuse unit are included on the hydrograph for comparison.

Vertical Flow-Inside Slurry Wall

Transect 2-Vertical Gradient (3S/3RR)-Inside/Hydrograph No.10 - Upward gradient 
conditions were not observed between the bedrock and overlying sand & gravel units 
inside the slurry wall for most of the month of April. The average monthly water 
elevation for the month of April at Well 3S (sand & gravel) and Well 3RR (bedrock) was 
1.02 and 0.94 feet msl, respectively.

Transect 3-Vertical Gradient (5R/5S)-Inside/Hydrograph No. 12 - Upward gradient 
conditions were observed between the bedrock and overlying sand & gravel units inside 
the slurry wall for the month of April. The average monthly water elevation for the month
of April at Well 5S (sand & gravel) and Well 5R (bedrock) was 1.89 and 2 05 feet msl 
respectively. ’

Transect 4-Vertical Gradient (7R/7S)-Inside/Hydrograph No, 14 - Upward gradient 
conditions were observed between the bedrock and overlying sand 8c gravel units inside 
the slurry wall throughout the month of April. The average monthly water elevation for 
me month of April at Well 7S (sand & gravel) and Well 7R (bedrock) was 2.00 and 2.09 
feet msl, respectively.

-a:\proj\kmbuc\791 l&5\monthiy letters\2003\apri)3 monthly moiiitoring.doo-95Ulc: I
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Vertical Flow-Outside Slurry Wall

Transect 2-Vertical Gradient (4S/4R)-Outside/Hydrograph No. 11 — Upward gradient 
conditions were not observed between the bedrock and overlying sand & gravel units 
outside tiie slurry wall for the month of April. The average monthly water elevation for 
the month of April at Well 4S (sand & gravel) and Well 4R (bedrock) was 1.23 and 1.20 
feet msl, respectively.

Transect 3-Vertical Gradient (6R/6S)-Outside/Hydrograph No* 13 — Upward gradient 
conditions were observed between the bedrock and overlying sand & gravel units outside 
the slurry wall for the month of April. The average monthly water elevation for the month 
of April at Well 6S (sand & gravel) and Well 6R (bedrock) was 1.96 and 2.13 feet msl, 
respectively.

Transect 4-Vertical Gradient (8RR/8S)-Outside/Hydrograph No. 15 - Upward 
gradient conditions were not observed between the bedrock and overlying sand & gravel 
units outside the slurry wall throughout the month of April, The average monthly water 
elevation for the month of April at both Well 8S (sand & gravel) and Well 8RR (bedrock) 
was 2.70 and 2.66 feet msl, respectively. The difference in average monthly water 
elevations for April was 0.06 feet.

An initial review of the hydrographs indicates that certain performance objectives 
associated with the sand and gravel and bedrock units may not be met, specifically 
associated with the uniform achievement of upward gradients from the bedrock to the 
overlying sand and gravel inside the wall (e.g. Hydrograph 10), and inward gradients 
across the slurry wall within the sand and gravel (Hydrographs 6 and 9). However 
previous investigations performed at the site would indicate that complete control of OU-1 
groundwater can be achieved notwithstanding indications of downward flow from the 
sand and gravel to the bedrock, or outward flow across the slurry wall within the sand and 
gravel unit. This is based oh the findings of the considerable pumping influence of the 
sand and gravel pumping wells, in particular S&G#2, in achieving hydraulic control at the 
site (see Groundwater Pumping Well Performance Evaluation Report, July 2000).

The influence of the pumping well can be demonstrated by review of a plan view 
groundwater contour map of the sand and gravel (Figure 1) and equipotential profiles and 
vector diagrams (Figures 1, 2, 3, and 4) that have been prepared for a period of time when 
the vertical gradient between the sand and gravel and the bedrock was downward at 
Transect 2. For this evaluation, a snapshot of groundwater elevations from the monitoring 
wells and pumping wells was obtained for April 22, 2003. At this time, S&G#2 was 
pumping at a rate of about 5.6 gallons per minute (gpm), while S&G#4 was pumping at a 
rate of 1 gpm. This resulted in a total of approximately 6,6 gpm or about 12,416 gallons 
per day. There was a downward vertical gradient observed the majority of the time

-n:\projTlcinbuc\791186\mon(hly ietters\2003Vaprf)3 monthly monitoring.doc-95\lk: I
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between the sand and gravel and the bedrock inside and outside die slurry wall at Transect 
No.2 in April as evidenced by higher heads in the sand and gravel wells relative to 
bedrock wells. Periodically, there was also a higher head within the sand and gravel 
inside die slurry wall relative to the sand and gravel outside the slurry wall at Transect No. 
2 in April.

Figures 1-4 incorporate the heads induced by pumping and show the considerable 
pumping influence of S&G#2. Specifically, groundwater flowing downward from the 
sand and gravel into the bedrock subsequently flows toward the pumping well. This 
occurs both inside and outside of the slurry wall. Also, groundwater within die sand «nH 
gravel unit flows toward the pumping well. The considerable pumping influence 
demonstrated at S&G#2, in conjunction with the fact that natural groundwater gradients in 
both the sand & gravel and bedrock flow predominantly towards the area of S&G#2, 
result in the complete capture of OU-1 groundwater at these pumping rates.

Groundwater and Leachate Collection

Based on dam provided by U.S. Filter, the following volumes of groundwater and leachate 
were extracted from the sand & gravel wells and leachate collection system for the period 
from April 1 to April 30,2003:

S&G No. 1 
Groundwater

S&G No. 2 
Groundwater

S&G No. 3 
Groundwater

S&G No. 4 
Groundwater Leachate

Ogal. 330,378 gal. 122,889 gal. Ogal. 50,252 gal.
0 gpd 11,013 gpd 4,096 gpd 0 gpd 1,675 gpd

For the month of April, a total of 453,267 gallons of groundwater Was collected. The 
average daily groundwater extraction rate for all of the wells was 15,109 gpd. The 
extraction rate from S&G No. 2 was 11,013 gpd and the extraction rate from S&G No. 3 
was 4,096 gpd. The leachate extraction rate was 1,675 gpd for the month of April.

CONCLUSIONS

Intragradient conditions were maintained in the refuse unit at Transects 1, 2,3, and 5.

Intragradient conditions are not usually maintained by the monitoring wells at Transect 1 
(although they were for the month of April), although each month levels in the leachate 
collection system indicate intragradient conditions are present at this location.

-n:\proj\kinbuc\79l l86\monthly letters\2003Vapr03 monthly monitoring.doc-95\lk:l
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Transducers in S&G#1 and S&G#3 need to be checked. The data for April 22, 2003 
showed no change in water level throughout the day, suggesting that the transducers are 
not functioning properly.

Hydraulic control was maintained within OU-1 based on the analysis of the significant 
influence of S&G#2 in acting as a hydraulic sink for sand and gravel and bedrock 
groundwater. Groundwater flow in the sand and gravel and bedrock is ultimately captured 
by the pumping wells (S&G#2 and S&G#3 or 4) resulting in overall containment of 
groundwater in OU-1.

In view of the analysis presented herein, it is recommended that the combined 
groundwater pumping rates in the sand and gravel be maintained at 15,000 gpd with 
S&G#2 and S&G#3 pumping at 10,000 gpd and 5,000 gpd, respectively. These lower 
pumping rates will be evaluated to confirm continued hydraulic control of OU-1 
groundwater.

We trust you find this information useful. If you have any questions, please do not 
hesitate to contact us.

EMCON/OWT, INC.

Tim Pagano, CPG 
Senior Hydrogeologist

Attachments

Laura Kisala 
Environmental Scientist

cc: Glenn Grieb, US Filter
Steve Golberg, EMCON/OWT, Inc. 
Jeff Shanks, WM, Inc.
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Table 1
KinBuc Landfill Operable Units 1 and 2 

Continuous Hydraulic Monitoring Results 
2003

Minimum/Maximum/Average Water Elevations

Inside Slurry Wall
Outside Slurry Wall

Well IP Monitoring
Period Water Elevation (ft)

Well ID Monitoring Minimum Recorded 
WaterElevatlon (ft)

Maximum Recorded Average Water

W*1G April 11.25 11.27 11.25 W-2G April 11.79 12.16 12.00

W-3G April 7.02 7.65 7;36 W-4G April 11.29. 12.04 11,63

April 0.31 1,83' 1.02 W-4S April ■0.19 2.78 1^3

W-5G April 9.50 10.14 9.84 W-6G April 13.09 14,60 13.75

April 1.21 2.68 1.89 W^S April 1.27 2.77
e

1.96

W*7S April 1.42 2.69 2.00 W-6S April 2.10 5,27 2.70

W-15S April 1.10 4.35 2.62 W-13S April 1.90 3.73 2.45

W*15G April 15.30 15.86 15.62 W-13G April 6.48 6.91 6.70

W-9G April 7.13 7.60 7,35 W-10G

•

April 8,25 8.44 6.35

W-3RR April 0.03 1.94 0.94 W-4R * April -0.27 2185 1.20

W-5R April 1138 2.84 2.05 W-6R April 1.47 2.91 2.13

W-7R April 1.51 2.77 2.09 W-8RR April 2.05 5J21 2.66

Table2-4mlnjnaxwaterelev20032ndGuarter Page 1



.. Table 2
KiriBuc Landfill Operable Unit 1 

April2Q03
Troll Water Elevations vs. Manual Water Elevations

001 
Well ID

May 8,2003
Troll | Manual | Difference

W-1G 11.27 11.26 0.01
W-2G 11.73 11.74 0.01
W-3G 7.39 7.34 0.05
W-3S 0.91 0.98 0,07

W-3RR 0.74 0.75 0.01
W-4G 11.32 11.32 0.00
W-4S 0.91 0.91 0.00

: W-4R 0.85 0.88 0.03
W-5G 9.86 •9,91 0.05
W-5S 1.73 1.75 0.02
W-5R 1.64 1.67 0.03
W-6G 13.29 13.29 0.00
W-6S 1.80 1.84 0.04
W-6R 2.04 2.06 0.02
W-7S 1.88 1.92 0.04
W-7R 2.00 2.04 0.04
W-8S 2.66 2.71 0.05

W-8RR 2.64 2.62 0.02
W-9G 7.38 7.40 0.02

W-10G 8.31 8.32 0.01
W-13G 6.70 6.69 0.01
W-13S 2.47 2.47 0.00
W-15G 1.49 1.49 0.00 ,
W-15S 2.41 2.44 0.03



Table 3 \
Kln-Buc Landfill 

Leachate Cleanout Monitoring 
2003 ,

N:proj\klnbuc\791186\monthlywaterlevels\Cleanout Ievels03
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K1N-BUC LANDFILL GROUNDWATER HYDROGRAPH #2

TRANSECT No.2
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #3

TRANSECT No.3 
REFUSE UNITS

n: / /proj/kinbuc /791186/2ndqt03/Trans3 Apr/ 6g-Sg



n;//prbj/kmbuc/791186/2ndqt03/Trans4Apr/13g-15g

DATE



G
R

O
U

N
D

W
A

T
E

R
 E

L
E

V
A

T
IO

N
 (F

T
)

KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #5
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #8

TRANSECT No.4
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EMCON/OWT, Inc.

One International Boulevard, Suite 700 
Mahwah, NJ 07495-0086 

201.512.5700 
Fax 201.512.5786

EMCONADWX Inc

• July 1,2003
Project 791186

Mr. Carl Januszkiewicz 
Waste Management, Inc.
Kin-Buc Landfill Treatment Plant 
383 Meadow Road 
Edison, NJ 08817

Re: Hydraulic Monitoring for May 2003

Dear Mr. Januszkiewicz:

A site visit was completed on June 3,2003 to download the May water level recorder data 
and obtain manual Water level measurements. The following is an update of the hydraulic 
monitoring for the month of May 2003 at the Kin-Buc Landfill. This information is to be 
included in the quarterly report, which is to be submitted to the EPA by mid-August 2003.

The minimum, maximum, and average water elevations recorded at each well are included 
in Table 1. Table 2 shows the troll water elevations versus the manual water elevations. 
The continuous water level elevation data when compared with manual readings indicated 
that the miniTrolls are fuhctiomng properly and are recordihg aceurate data. TheSP4000 
Troll is still recording continuous hydraulic data in Well 15G.

Also, the data supplied for wells SG-1 and SG-3 showed the same water level for the 
entire period. These water levels should be fluctuating. The automated water level 
recording device in these wells need to be checked so that accurate readings can be 
obtained in the future.

Hydrographs have been prepared for each of the transect locations and are enclosed for 
your reference as Attachment No. 1. The water levels in wells on the outside of the slurry 
wall vary over the course of the day due to the tidal influence at the site; For clarity, 
Hydrograph Nos. 6 through 15 show the average water level in the well over a 24-hour 
period (12 hours before, and 12 hours after).

Refuse

As defined in the Record of Decision (ROD) for OU-1, the performance objective for the 
refuse unit calls for the pumping of leachate to establish inward gradients across the slurry 
wall with the additional benefit of reducing downward flow into the underlying sand and 
gravel unit. Based on the hydrographs the following is presented.

A Shaw Group Company
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Transect 1-Refuse (lG/2G)/Hydrograph No. 1 - Intragradient conditions were observed 
during the entire month of May. The average monthly water elevation for May at 
Well 1G (inside) and Well2G (outside) was 11.24 and 11.68 feet msl, respectively. 
Water level elevation measurements taken from Leachate Collection Cleanouts Nos. 14 
through 16 are included in Table 3, and indicate that tile leachate collection system is 
functioning properly. The faqf that the leachate collection system is functioning properly 
suggests significant capture of leachate. The evaluation of the hydraulic conditions in the 
refuse at Transect 1 is provided in Attachment No.2.

Transect 2-Refuse (3G/4G)/Hydrograph No. 2 - Intragradient conditions Were
maintained throughout the month of May. The average monthly water elevation for the 
month at Well3G (inside) and Well4G (outside) was 7.32 and 11,17 feet msl, 
respectively

Transect 3-Refuse (5G/6G)/Hydrograph No. 3 — Intragradient conditions were
maintained throughout the month of May. The average monthly water elevation for the 
month of May at Well 5G (inside) and Well 6G (outside) was 9.82 and 13.22 feet msl, 
respectively.

Transect 4-Refuse Oil Seeps Area (13G/15G)/Hydrograph No. 4- Intragradient 
conditions were maintained throughout the month of May. The average monthly water 
elevation for the month of May at Well 15G (inside) and Well 13G (outside) was 1.53 and 
6.69 feet msl, respectively.

Transect 5-Refuse (9G/10G)/Hydrograph No. 5 — Intragradient conditions were 
maintained throughout the month of May. The average monthly water elevation for the 
month of May at Well 9G (inside) and Well 10G (outside) was 7.31 and 8.28 feet msl, 
respectively.

Sand and Gravel/Bedrock

For the sand and gravel unit, the performance objectives call for pumping of sand and 
gravel groundwater to prevent flow toward the slurry wall and to impose upward 
hydraulic gradients from the bedrock to the sand and gravel. An additional benefit would 
be the establishment of inward gradients across the slurry wall within the sand and gravel 
unit. The following is a description of the flow characteristics based on visual observation 
of the hydrographs.

Horizontal Flow

Transect 2-Sand and Gravel (3S/4S)/Hydrograph No. 6 - Although intragradient 
conditions were not consistently maintained throughout the month of May, intragradient 
conditions were evident most of the month. Containment is being maintained by pumping

-n:\proj\kinbucY791186\monthly leUers\2003\may03mon(hly monitoring.doc-95\lk. 1



Mr. Carl Januszkiewicz
July 1,2003
Page 3

Project 791186

wells (see discussion in Conclusion). The average monthly water elevations for the month 
of May at Well 3S (inside) and Well 4S (outside) was 0.97 and 1.17 feet msl, respectively;

Transect 3-Sand and Gravel (5S/6S)/IIydrograph No. 7 - Slight intragradient 
conditions were maintained throughout the month of May. The average monthly water 
elevation for Well5S (inside) and Well6S (outside) was 1.81 and 1.86 feet msl, 
respectively. •

Transect 4-Sand and Gravel (7S/8S)/Hydrograph No. 8- Intragradient conditions were 
maintained throughout the month of May. The average monthly water elevation for the 
month of May at Well 7S (inside) and Well8S (outside) was 1.92 and 2.64 feet msl, 
respectively.

Transect 4 Sand and Gravel Oil Seeps Area (13S/15SyHydrograph No. 9- 
Intragradient conditions were not evident during most of the month of May. The average 
monthly water elevation for the month of May at Well 15S (inside) and Well 13S 
(outside) was 2.64 and 2.39 feet msl, respectively. Water levels from Well 15G in the 
refuse unit are included on the hydrograph for comparison.

Vertical Flow-Inside Slurry Wall

Transect 2-Vertical Gradient (3S/3RR)-Inside/Hydrograph No.10 - Upward gradient 
conditions were not observed between the bedrock and overlying sand & gravel units 
inside the slurry wall for most of the month of May . The average monthly water elevation 
for the month of May at Well 3S (sand & gravel) and Well 3RR (bedrock) was 0.97 and 
0.89 feet msl, respectively.

Transect 3-Vertical Gradient (5R/5S)-Inside/Hydrograph No. 12 — Upward gradient 
conditions were observed between the bedrock and overlying sand & gravel units inside 
the slurry wall for the month of May. The average monthly water elevation for the month 
of May at Well 5S (sand & gravel) and Well 5R (bedrock) was 1.81 and 1.93 feet msl, 
respectively.

Transect 4-Vertical Gradient (7R/7S)-Inside/Hydrograph No. 14 — Upward gradient 
conditions were observed between the bedrock and overlying sand & gravel units inside 
the slurry wall throughout the month of May. The average monthly water elevation for 
the month of May at Well 7S (sand & gravel) and Well 7R (bedrock) was 1.92 and 2.01 
feet msl, respectively.

-n:\projMctnbuc\791186\month1yleUers\2003\niay03moflthly monitoring.doc-95\lk:1
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Vertical Flow-Outside Slurry Wall

Transect 2-Vertical Gradient (4S/4R)-Outside/Hydrograpfa No. 11 - Upward gradient 
conditions were not observed between the bedrock and overlying sand & gravel units 
outside the slurry wall for the month of May. The average monthly water elevation for the 
month of May at Well 4S (sand & gravel) and Well 4R (bedrock) was 1.17 and 1.04 feet 
msl, respectively.

Transect 3-Vertical Gradient (6R/6S)-Outside/Hydrograph No; 13 - Upward gradient 
conditions were observed between the bedrock and overlying sand & gravel units outside 
the slurry wall for the month of May. The average monthly water elevation for the month 
of May at Well6S (sand& gravel) and Well6R (bedrock) was 1.86and 2.03 feet msl, 
respectively.

Transect 4-Vertical Gradient (8RR/8S)-Qutside/Hydrograph No. 15 — Upward 
gradient conditions were not observed between the bedrock and overlying sand & gravel 
units outside the slurry wall throughout the month of May. The average monthly water 
elevation for the month of May at both Well 8S (sand & gravel) and Well 8RR (bedrock) 
was 2.64 and 2.60 feet msl, respectively. The difference in average monthly water 
elevations for April was 0.04 feet.

An initial review of the hydrographs indicates that certain performance objectives 
associated with the sand and gravel and bedrock units may not be met, specifically 
associated with the uniform achievement of upward gradients from the bedrock to the 
overlying sand and gravel inside the wall (e.g. Hydrograph 10), and inward gradients 
across the slurry wall within the sand and gravel (Hydrographs 6 and 9). However 
previous investigations performed at the site would indicate that complete control of OU-1 
groundwater can be achieved notwithstanding indications of downward flow from the 
sand and gravel to the bedrock, or outward flow across the slurry wall within the sand and 
gravel unit. This is based on the findings of the considerable pumping influence of the 
sand and gravel pumping wells, in particular S&G#2, in achieving hydraulic control at the 
site (see Groundwater Pumping Well Performance Evaluation Report, July 2000).

The influence of the pumping well can be demonstrated by review of a plan view 
groundwater contour map of the sand and gravel (Figure 1) and equipotential profiles and 
vector diagrams (Figures 1, 2, 3, and 4) that have been prepared for a period of time When 
the vertical gradient between the sand and gravel and the bedrock was downward at 
Transect 2. For this evaluation, a snapshot of groundwater elevations from the monitoring 
wells and pumping wells was obtained for May 20, 2003. At this time, S&G#2 was 
pumping at a rate of about 9.2 gallons per minute (gpm), while S&G#4 was pumping at a 
rate of 1.6 gpm. This resulted in a total of approximately 10.8 gpm or about 15,561 
gallons per day. There was a downward vertical gradient observed the majority of the

-n:\proj\ktnbuc\791186\mon(hly Ietlers\2003\may03 monthly monitoring.doc-95\lk: 1
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time between the sand and gravel and the bedrock inside and outside the slurry wall at 
Transect No.2 in May as evidenced by higher heads in the sand and gravel wells relative 
to bedrock wells. Occasionally, there was also a higher head within the sand and gravel 
inside the slurry wall relative to the sand and gravel outside the slurry wall at Transect No. 
2 in May.

Figures 1 -4 incorporate the heads induced by pumping and show the considerable 
pumping influence of S&G#2. Specifically, groundwater flowing downward from the 
sand and gravel into the bedrock subsequently flows toward the pumping well. This 
occurs both inside and dutside of the slurry wall. Also, groundwater within the sand and 
gravel unit flows toward the pumping well. The considerable pumping influence 
demonstrated at S&G#2, in conjunction with the fact that natural groundwater gradients in 
both the sand & gravel and bedrock flow predominantly towards the area of S&G#2, 
result in the complete capture of OU-1 groundwater at these pumping rates.

Groundwater and Leachate Collection

Based on data provided by U.S. Filter, the following volumes of groundwater and leachate 
were extracted from the sand & gravel wells and leachate collection system for the period 
from May 1 to May 31,2003:

S&G No. 1 
Groundwater

S&G No. 2 
Groundwater

S&G No. 3 
Groundwater

S&G No. 4 
Groundwater Leachate

0 gal. 398,760 gal. 51,233 gal. 28,251 gal. 43,717 gal.
0 gpd 12,863 gpd 1,652 gpd 911 gpd 1,410 gpd

For the month of May, a total of 478,244 gallons of groundwater was collected. The 
average daily groundwater extraction rate for all of the wells was 15,427 gpd. The 
extraction rate from S&G No.2 was 12,863 gpd, 1,652 gpd for S&G No. 3, and the 
extraction rate from S&G No. 4 was 911 gpd. The leachate extraction rate was 1,410 gpd 
for the month of May.

CONCLUSIONS

Intragradient conditions were maintained in the refuse unit at Transects 1,2,3,4, and 5.

Intragradient conditions are not usually maintained by the monitoring wells at Transect 1 
(although they were for the month of May), although each month levels in the leachate 
collection system indicate intragradient conditions are present at this location.

•n:\proj\lanbucY791186\monthly Ietters\2003\may03monthly monitoring.doc-95\Jk: I
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Transducers in S&G#1 and S&G#3 need to be checked. The data for May 20, 2003 
showed no change in water level throughout the day, suggesting that the transducers are 
not functioning properly.

Hydraulic control was maintained within OU-1 based on the analysis of the significant 
influence of S&G#2 in acting as a hydraulic sink for sand and gravel and bedrock 
groundwater. Groundwater flow in the sand and gravel and bedrock is ultimately captured' 
by the pumping wells (S&G#2 and S&G#3 or 4) resulting in overall containment of 
groundwater in OU-1.

In view of the analysis presented herein, it is recommended that the combined 
groundwater pumping rates in the sand and gravel be maintained at 15,000 gpd with 
S&G#2 and S&G#3 pumping at 10,000 gpd and 5,000 gpd, respectively. These lower 
pumping rates will be evaluated to confirm continued hydraulic control of OU-1 
groundwater.

We trust you find this information useful. If you have any questions, please do not 
hesitate to contact us.

EMCON/OWT, INC.

Laura Kisala 
Environmental ScientistSenior Hydrogeologist

Attachments

cc: Glenn Grieb, US Filter
Steve Golberg, EMCON/OWT, Inc. 
Jeff Shanks, WM, Inc.

-n:\prqj\kinbuc\79l I S6\monlhly lettersV2003\may03 monthly monitoring.doc-95\lk: 1
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Table 1
KlnBuc Landfill Operable Units 1 and 2 

Continuous Hydraulic Monitoring Results 
2003

Inside Slurry Wall Outside Slurry Wall

Well ID Average Water Well ID Monitoring Minimum Recorded Maximum Recorded Average WaterPeriod Water Elevation (ft) Water Elevation (ft) Period Water Elevation (ft)
W-1G 11.25 11.27 11.25 W-2G April 11.79 12.16 12.00May 11.23 11.25 11.24 ' May 11.47 11,93 11.68

W-3G April 7.02 7.65 ' 7J36 W-4G April 11.29 12.04 11.63
May 6.84 >.58 7.32 May 10.80 11.48 11.17

W-3S April 0.31 1.83 1.02 W-4S April ■0.19 2.78 1.23
May 0.43 1.53 0.97 May CLOO 2.46 1.17

W-5G April 9.50 10.14 9.84 W-6G April 13.09 14.60 13.75
May 9.59 10.07 9.82 May 12.76 13.74 13.22

W-5S April 1.21 2.68 1.89 W-6S ' April 1.27 2.77 1.96
May 1.13 2.50 1,81 May 1.21 2.57 1.86

W-7S April 1.42 2.69 2.00 W-8S April 2.10 " " ' 5.27 2.70
May 1.49 2.52 1.92 May 2.12 5,02 2.64

W-15S April 1.10 4.35 2.62 W-13S April 1.90 3.73 2.45
May 1.38 4.05 2.64 May 1.89 3.52 2.39

W-15G April 1.22 1.71 1.50 W-13G April 6.48 6.91 6.70
May 1.28 1.69 1.53 May 6.47 7.00 6.69

W-9G April 7.13 7.60 7.35 W-10G ' April 8.25 8.44 8.35
May 7.06 7.65 7.31 May 8,18 8.38 8.28

W-3RR April 0.03 1.94 0.94 W-4R April -0.27 ‘ 2.85 ' 1.20
May -0.10 1.91 0.89 May -0.25 2.36 1.04

W-5R April 1.38 2.84 2.05 W-6R April 1.47 r 2.91 2,13
May 1.24 2.61 1.93 May 1.47 2.66 2.03

W-7R April 1.51 2.77 249 W-8RR April 2.05 5.21 2.66
May 1.59 2.62 2.01 May 2.09 4.97 2.60

Table2-4mln_max waterelev20032ndQuarter Page 1



Table 2
KinBuc Landfill Operable Unit 1 

May 2003
Troll Water Elevations vs. Manual Water Elevations

OU 1 
Well ID

June 3, 2003
Troll | Manual Difference

W-1G 11.25 11.26 0.01
W-2G 11.60 11.62 0.02
W-3G 7.21 7.69 0.48
W-3S 0.67 0.75 0.08

W-3RR 0.55 0.57 0.02
W-4G 11.10 11.11 0.01
W-4S 0.78 0.78 0.00
W-4R 0.71 0.80 0.09
W-5G 9.68 9.75 0.07
W-5S 1.57 1.59 0.02
W-5R 1.44 1.48 0.04
W-6G 13.24 13.27 0.03
W-6S 1.62 1.66 0.04
W-6R 1.73 1.79 0.06
W-7S 1.75 1.78 0.03
W-7R 1.88 1.91 0.03
W-8S 2.69 2.70 0.01

W-8RR 2.67 2.67 0.00
W-9G 7.55 7.59 0.04

W-10G 8.42 8.41 0.01
W-13G 6.70 6.77 0.07
W-13S 2.38 2.39 0.01
W-15G 1.47 1.48 0.01
W-15S 2.32 2.37 0.05



Table 3
Kln-Buc Landfill 

Leachate Cleanout Monitoring 
2003

Cleanout location I 14N 14E I Tsn I 15E I- 16N“ 1 16E 1
Elevation @ Sea Level 2;>.87 22.77 2« .51 2(5.51 / 3' .36 31 .32

depth to 
water elevation

depth to 
water elevation

depth to 
water elevation

depth to 
water elevation

depth to 
water elevation

depth to 
water elevation

Elevation Average 10.09 10.06 9,85 9.93 na na
DATE gfgMSI—i iPPPP SBllilll ! ' mmmmM

12/10/2001 12.5 10,37 12.42 10.35 16.31 10.20 16.33 10.18 dry na dry na
1/372002 12.37 10.50 12.31 10.46 16J1 10.30 16.22 10.29 dry na dry na

2/13/2002 12.70 10.17 12.63 10.14 16.57 9.94 16.62 9.89 dry na dry na
3/27/2002 12.61 10.26 12.55 10.22 16.52 9.99 16.47 10.04 dry na dry na
4/19/2002 12.75 10.12 12.68 10.09 16.64 9.87 16.61 9.90 dry. _ na dry na
5/3/2002 13.03 9.84 12.96 9.81 16.97 9.54 16.94 9.57 dry na dry na
6/5/2002 13.04 9.83 12.97 9.80 16.63 9.88 16.95 9.56 dry na dry na
7/8/2002 12.86 10.01 12.79 9.98 16.77 9.74 16.72 9.79 dry na dry na
8/2/2002 12.86 10.01 12.79 9.98 16.8 9.71 15.73 10.78 dry na dry na
9/5/2002 12.86 10.01 12.78 9.99 16.77 ; 9.74 16.75 9.76 dry na dry na
9/26/2002 12.94 9.93 12.85 9.92 16.85 9.66 16.83 9.68 dry na • dry na
11/6/2002 12.64 10.23 12.58 10.19 16.59 9.92 16.48 10.03 dry na dry na
12/6/2002 13.02 9.85 12.94 9.83 16.97 . 9.54 16.95 9.56 dry na dry na
1/2/2003 13.07 9.80 13.00 9J7 17.03 9.48 17.01 9.50 dry na dry na

2/12/2003 13.20 9.67 13.12 9.65 17.19 9.32 17.16 9.35 dry na dry na
3/4/2003 13.21 9.66 13.15 9.62 17.22 9.29 17.20 9.31 dry na dry na
4/1/2003 12.90 9.97 12.83 9.94 16.82 9.69 16.79 9.72 dry na dry na
5/8/2003 13.05 9.82 12.97 9,80 17,01 9.50 16.96 9.55 dry. na dry na.
6/3/2003 13.11 9.76 13.14 9.63 17.09 9.42 17.04 9.47 dry na dry na

N:proj\kinbuc\791186\monthtywaterlevels\Cleanout Ieve!s03
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #1

TRANSECT No. 1
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K1N-BUC LANDFILL GROUNDWATER HYDROGRAPH #2

TRANSECT No.2

n:/^proj/kinbuc/79n86/2ndqt03/Trans2Apr/4g-3g
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH#3
TRANSECT No.3 
REFUSE UNITS

DATE

\
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #4

TRANSECT No.4 (OSA)

DATE

n: / / proj / kinbuc /791186/2ndqt03 / Trans4Apr/ 13g-15g
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #5

DATE

n: / /proj/kinbuc / 791186 /2ndqt03 /TransSApr/10g-9g
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K1N-BUC LANDFILL GROUNDWATER HYDROGRAPH #7

TRANSECT No.3

n://proj/kinbuc/791186/2ndqt03/Trans3Apr/6a-5s
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #8
TRANSECT No.4 

SAND & GRAVEL UNITS

n://pro]/kmbuc/791186/2ndqt03/Trans4Apr/8s-7s
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #10 
TRANSECT No.2 - INSIDE 

VERTICAL GRADIENT *3RR •3S
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #11

TRANSECT No.2 - OUTSIDE 
VERTICAL GRADIENT
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #12
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #13 
TRANSECT No.3 - OUTSIDE 

VERTICAL GRADIENT ■6R •6S

ru//proj/kinbuc/791186/2ndqt03/Trans3Apr/6r-6s
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #14 
TRANSECT No.4- INSIDE 

VERTICAL GRADIENT ■7R------7S
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KIN-BUC LANDFILL GROUNDWATER HYDROGRAPH #15 

TRANSECT No.4- OUTSIDE 
VERTICAL GRADIENT
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<2ai! Janrisridewicz

IT Corporation .
Crossroads Corporate Center 
One latcmatioaal Boulevard, Suite 700 
Mahvcdi, NJ074954086 
TcL 201.5I2.S700 
Fax. 201.512,5786

AKembcc of The IT Cooap
June27,2001 
Project 796201

. _ .Inc
Kin-Buc Landfill TreatmentPlant 
383 Meadow Read 
Edison, NJ 08817

' ■ j- i . ^ ••

R©: Evaluation of Head Levels at Transect 1 

. Dear Mr. Januszkiewicz: ,

ta ^,G

■n of,lte Mraulic monitoring program
review of historical hydrographs sPccir,caUy. based on a
wroximately April to hlly w 'LX?'11*' ini<iaU* *“
inhagtadient conditioas have been obsOTre^intanritteuttya^ig^j^^ p©riod^ftjm^en,S’

sSh^! * . T?°g*t | encompassing the period from

wtc“ intogradieot conditions were <hero were 1^°* »f«*«

M 'f!‘saull,an: locale<l “■ refuse, wells 10 and
boring logs for these 2 installations In sin. depOSJt AttaGhm<5nt 2 contains the

" l?ydqmllC conductivity testing performed at
permeabilities of 10 cm/sec and 10 s cm/sec in W~IG arid W-2G 
inmy..a source nfiw>Jit»-aae. ____ a . ... • . v,j

Transect 1 indicated

:*&G&&SEgSS‘egsa
Wril 1G sampling events (November 1998, October 1999 October ?nnm u.
Mrograph as sharp vertical drops in gnhmdwater IevdT’lWol2?0) te,S'enonUl<:

find «v« e^«ds iotf^ ^Jr,lb .T? XVml recover. Since the
W-IGfan^^tSlU"y ’ra“’ “‘e — of *»= groundwater that is

^ttlTad~TrJdLG“d VR *«»*- ««<* "-Ics on, the

area around Transect 1, the cap aooeani to'hfSSi ***!?! °“ a rooeml v|sual inspection of the 
cap integrity has been cornp^nS g°°d coadltlon and diere wcre no signs that the

K wSevtr retire t! f “'f *» utletrelationship across Transect 1 

B rer revet measurements that depret the lack of intragredient conditions across the

-nVo^bucljgfiMIVltighhear^tt.rioc.,^^.,



Cad Januszkiewicz 
June 27,2001 
Page 2

IT Corporation
A. Bfetnbce of The iT Group

Project 796201

toward Mill Brook* topography outside of die slutiy wall

Promote a nwrorapiddecrease ^"1G’ w<M,Id
conditions may. not beconsistentlv v”5?‘ ■Tt“ si|8&cste that rntragiadient
Uotwitiistandinihowev^a^S^d^Lt ,«**«*. “ «* event This 
oollccttmi system represents • hvvW.ri,- „■ , s iutpoftent to note that tire leachate
gnxtodvWTLTSTo? ^ *>««“- ** sack,
outwardflow. V ot W-1G would drain toward the sink mitigating concernTTf

Recommendations

"““•“ring events it tie site,tectee coUecimt syS *

above 12 to 13 feetmsl, then mainienan f th? i kve*5 ln the cleanouts incroase
.reports to EPA should include a dkaJ^n ^r,.00,1!00 Iine is reconimended. Subsequent 
setving as a hydraulic sink wiftin£^tainmem s^^0 C°UeCtfoa V*** ”*- «>le as

SlSiT “ ** faf°tmati00 ** If*■ m questions. p.ease do not hesitate to

Sincerely,

s'' . - , •
IT Coqjoration

Steven Goldberg, Ph.D, CPG 
Senior Hydrogeologist

Attachments

Thomas M. Connors, P.E. 
Project Manager

-ttfproj\fcinbu<A79<S201 \htgUtead@tl .doc-9 5\jgutdo: |
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ATTACHMENT 1



DATE

n:common\noelVyearf<8GW\4 98
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ATTACHMENT 2



r monitoring well record

I OmmtO&imGATKJN.Omrn

Address.

1°*

Wei Perm! Mo. 2S . 46506
Atles SheetCoonSnetes ~3S" ? 4S~

|^u.c<wnteEgfci

Total d*pth ddtt*d ___m * ft

finished to 13 «,

-• To*»----- 8-___H
8 in

IntwrGasino I +4

Ovthto Depth to -------

»»« •nS Material

f<%w£g%a&i
I Sch 40 PVC

was finrshed.-IjOabovegrade 

mountedÎ
finished above grade, casta 

(stick up) above land 

_ 4 aI
steef protective casing i 

Yes [3 No

fc water fevel after drilling

Ofecifati
Tai Pfeee]

Gravel Pi

Annular SeaKSrout I 

Method of Grouting

15 Sch 40 pyc ,oto

Wer level was measured using -

t? was developed lor at «/A___
hod of development N/A ~ !—“0p,n

tremle

GEOLOGIC LOG (Copies of other
——----------------------geophysical teas

8Q0 Ricci_ _ _ _
| BentonjLte slurry

gsandter

IWythall- - - - - twcu ui
futes and regulations

Oridert Signature '

wed in accordance with a, we. perm# requirements and a. apptab te

I
COPIES: Whits- DEP

Dale 2/15/95
Canary - Ot&sc #w.,rw___

Own0r Gohsorod - Health Oopt.



I

I

I

I

I

* WVH-1JJ M 
H«4

OW^IOENTIFICATION * Owner 
.Address

MONITORING WELL RECORD

WPnwMfe. 25 
AfltsSfiMiCooidinitcs

WQJaoc*OmmWHtb

iinrm'n______ MafehABv *---

2pCode.

IflflT Stock No._

Tdteldepthdrifted 15.6

I WeO finished to IS fc
. Borehole diameter:

Top fi a.

■ Bottom . B in

Wefl was finished: I above grade

II—J flush mounted

* finished abovegrade, casing 
height (stick up) above land 

_ surface . h

I p2? steel protective casing installed'

LU Yes Mth

■ Static water level after drUling __
■ Water level was measured using 

-Wen was developed for H/A hnt,^ at N/A~ 
KMethod of deveiopment wy^,

Was permanent pumping equipment installed? Q Yes [y]no 

■pump capacity N/A ^
frump type. .---------^

Depthto Depth to 
Top (ft.) Bottom^ Diameter

(inches) Type and Material 

Sett 40 PTC

Jt

gpm 0 - (5.6 red gray dry stiff 
clay, some silt

OrilKng Method
frrlfing Fluid 

v'la/ne erf Driller

HSA

Type of Rig B-61
----------------w,°u vntsa _____

Ofeahh and Safety Plan submitted? Lj Yes |jpNo 

|pvel of Protection used on sito'(ctfcle one) None 0 C<® A 
NJ. License No. 0013753-001375 ^

"Jame of Drilling Company HAHDIK-HnRBP

jfale titles and regulatoris^ above'Te,erenced wen m accordance with all well permit requirements and an applicableIf
■

Driller's Signature

COPIES: While - DEP
°ate- - - - - - 2/is/os

Canary- Ot&er
Gotdenmd - Health Dept



SHaW EMCON/OWT Inc.

EMCON/OWT, Inc.

One International Boulevard, Suite 700 
Mahwah, NJ 07495-0086 

201.512.5700 
Fax 201.512.5786

July 30,2003 
Project 791186

Mr. Carl Januszkiewicz 
Waste Management, Inc.
Kin-Buc Landfill Treatment Plant 
383 Meadow Road 
Edison, NJ 08817

Re: Hydraulic Monitoring for June 2003

Dear Mr. Januszkiewicz:

A site visit was completed on June 30, 2003 to download the June water level recorder 
data and obtain manual water level measurements. The following is an update of the 
hydraulic monitoring for the month of June 2003 at the Kin-Buc Landfill. This 
information is to be included in the quarterly report, which is to be submitted to the EPA 
by mid-August 2003,

The minimum, maximum, and average water elevations recorded at each well are included 
in Table 1. Table 2 shows the troll water elevations versus the manual water elevations. 
The continuous water level elevation data when compared with manual readings indicated 
that the miniTrolls are functioning properly and are recording accurate data. The SP4000 
Troll is still recording continuous hydraulic data in Well 15G.

Also, the data supplied for well SG-3 showed the same water level for the entire period. 
These water levels should be fluctuating. The automated water level recording device in 
this well needs to be checked so that accurate readings can be obtained in the future.

Hydrographs have been prepared for each of the transect locations and are enclosed for 
your reference as Attachment No. 1. The water levels in wells on the outside of the slurry 
wall vary over the course of the day due to the tidal influence at the site. For clarity, 
Hydrograph Nos. 6 through 15 show the average water level in the well over a 24-hour 
period (12 hours before, and 12 hours after).

Refuse

As defined in the Record of Decision (ROD) for OU-1, the performance objective for the 
refuse unit calls for the pumping of leachate to establish inward gradients across the slurry 
wall with the additional benefit of reducing downward flow into the underlying sand and 
gravel unit. Based on the hydrographs the following is presented.

A Shaw Group Company



Mr. Carl Januszkiewicz
July 30, 2003
Page 2

Project 791186

Transect 1-Refuse (1 G/2G)/Hydrograph No. 1 - Intragradient conditions were observed 
during the entire month of June. The average monthly water elevation for June at 
Well 1G (inside) and Well2G (outside) was 11.28 and 12.71 feet msl, respectively. 
Water level elevation measurements taken from Leachate Collection Cleanouts Nos. 14 
through 16 are included in Table 3, and indicate that die leachate collection system is 
functioning properly. The fact that the leachate collection system is functioning properly 
suggests significant capture of leachate. The evaluation of the hydraulic conditions in the 
refuse at Transect 1 is provided in Attachment No.2.

Transect 2-Refuse (3G/4G)/Hydrograph No. 2 — Intragradient conditions were 
maintained throughout the month of June. The average monthly water elevation for the 
month at Well3G (inside) and Well4G (outside) was 7.41 and 11.57 feet msl, 
respectively

Transect 3-Refuse (5G/6G)/Hydrograph No. 3 — Intragradient conditions were 
maintained throughout the month of June; The average monthly water elevation for the 
month of June at Well 5G (inside) and Well 6G (outside) was 9.85 and 13.77 feet msl, 
respectively.

Transect 4-Refuse Oil Seeps Area (13G/15G)/Hydrograph No. 4 — Intragradient 
conditions were maintained throughout the month of June. The average monthly water 
elevation for the month of June at Well 15G (inside) and Well 13G (outside) was 1.54 and 
6.79 feet msl, respectively.

Transect 5-Refuse (9G/10G)/Hydrograph No. 5 - Intragradient conditions were 
maintained throughout the month of June; The average monthly water elevation for the 
month of June at Well 9G (inside) and Well 10G (outside) was 7.74 and 8.80 feet msl, 
respectively.

Sand and Gravel/Bedrock

For the sand and gravel unit, the performance objectives call for pumping of sand and 
gravel groundwater to prevent flow toward the slurry wall and to impose upward 
hydraulic gradients from the bedrock to the sand and gravel. An additional benefit would 
be the establishment of inward gradients across the slurry wall within the sand and gravel 
unit. The following is a description of the flow characteristics based on visual observation 
of the hydrographs.

Horizontal Flow

Transect 2-Sand and Gravel (3S/4S)/Hydrograph No. 6 - Although intragradient 
conditions were not consistently maintained throughout the enitre month of June, 
intragradient conditions were evident most of the month. Containment is being

^:\proj\kinbuc\79ll86\monthly letten^2003Vjune03 monthly monitoring.doc-95\Jk: I



Mr. Carl Januszkiewicz
July 30,2003
Page 3

Project 791186

maintained by the pumping wells (see discussion in Conclusion). The average monthly 

water elevations for the month of June at Well 3S (inside) and Well 4S (outside) was 1.11 
and 1.36 feet msl, respectively.

Transect 3-Sand and Gravel (5S/6S)/Hydrograph No. 7 - Slight intragradient 
conditions were maintained throughout die month of June. Hie average monthly water 
elevation for Well 5S (inside) and Well 6S (outside) was 1.93 and 2.01 feet msl, 
respectively.

Transect 4-Sand and Gravel (7S/8S)/Hydrograph No. 8- Intragradient conditions were 
maintained throughout the month of June. The average monthly water elevation for die 
month of June at Well 7S (inside) and Well 8S (outside) was 2.06 and 2.77 feet msl, 
respectively.

Transect 4 Sand and Gravel Oil Seeps Area (13S/15S)/Hydrograph No. 9- 
Intragradient conditions were not evident during most of the month of June. The average 
monthly water elevation for the month of June at Well 15S (inside) and Well 13S 
(outside) was 2.77 and 2.54 feet msl, respectively. Water levels from Well 15G in the 
refuse unit are included on the hydrograph for comparison.

Vertical Flow-Inside Slurry Wall

Transect 2-Vertical Gradient (3S/3RR)-Inside/Hydrograph No.10 — Upward gradient 
conditions Were not observed between the bedrock and overlying sand & gravel units 
inside the slurry wall for most of the month of June. The average monthly water elevation 
for the month of June at Well 3S (sand & gravel) and Well 3RR (bedrock) was 1.11 and 
1.04 feet msl, respectively.

Transect 3-Vertical Gradient (5R/5S)-Inside/Hydrograph No. 12 — Upward gradient 
conditions were observed between the bedrock and overlying sand Si gravel units inside 
the slurry wall for the month of June. The average monthly water elevation for the month 
of June at Well 5S (sand & gravel) and Well 5R (bedrock) was 1.93 and 2.07 feet msl, 
respectively.

Transect 4-Vertical Gradient (7R/7S)-lnside/Hydrograph No. 14 - Upward gradient 
conditions were observed between the bedrock and overlying sand & gravel units inside 
the slurry wall throughout the month of June. The average monthly water elevation for 
the month of June at Well 7S (sand & gravel) and Well 7R (bedrock) was 2.06 and 
2.16 feet msl, respectively.

-n:\proj\kinbuc\791 J 86Vmonthly Ietters\2003\june03 monthly monitoring.doc-9S\lk: I



Mr. Carl Januszkiewicz
July 30,2003
Page 4

Project 791186

Vertical Flow-Outside Slurry Wall

Transect 2-Vertical Gradient (4S/4R)-Outside/Hydrograph No. 11 - Upward gradient 
conditions were not observed between the bedrock and overlying sand & gravel units 
outside the slurry wall for the month of June. The average monthly water elevation for the
month of June at Well 4S (sand & gravel) and Well 4R (bedrock) was 1.36 and 1.17 feet 
msl, respectively.

Transect 3-Vertical Gradient (6R/6S)-Outside/Hydrograph No. 13 - Upward gradient 
conditions were observed between the bedrock and overlying sand & gravel units outside 
the slurry wall for the month of June. The average monthly water elevation for the month
ot June at Well 6S (sand & gravel) and Well 6R (bedrock) was 2.01 and 2.16 feet msl 
respectively. ’

Transect 4-Vertical Gradient (8RR/8S)-Outside/Hydrograph No. 15 - Upward 
gradient conditions were not observed between the bedrock and overlying sand & gravel 
uruts outside the slurry wall throughout the month of June. The average monthly water 
elevation for the month of June at both Well 8S (sand & gravel) and Well 8RR (bedrock) 
was 2.77 and 2,73 feet msl, respectively. The difference in average monthly water 
elevations for June was 0.04 feet.

An initial review of the hydrographs indicates that certain performance objectives 
associated with the sand and gravel and bedrock units may not be met, specifically 
associated with the uniform achievement of upward gradients from the bedrock to the 
overlying sand and gravel inside the wall (e.g. Hydrograph 10), and inward gradients 
across the sluny wall within the sand and gravel (Hydrographs 6 and 9). However 
previous investigations performed at the site would indicate that complete control of OU-1 
groundwater can be achieved notwithstanding indications of downward flow from the 
sand and gravel to the bedrock, or outward flow across the slurry wall within the sand and 
gravel unit. This is based on the findings of the considerable pumping influence of the 
sand and gravel pumping wells, in particular S&G#2, in achieving hydraulic control at the 
site (see Groundwater Pumping Well Performance Evaluation Report, July 2000).

The influence of the pumping well can be demonstrated by review of a plan view 
groundwater contour map of the sand and gravel (Figure 1) and equipotential profiles and 
vector diagrams (Figures 1, 2, 3 , and 4) that have been prepared for a period of time when 
toe vertical gradient between the sand and gravel and the bedrock was downward at 
1 ransect 2. For this evaluation, a snapshot of groundwater elevations from the monitoring 
wells and pumping wells was obtained for June 26, 2003. At this time, S&G#2 was 
pumping at a rate of about 12 gallons per minute (gpm), S&G#1 was pumping at a rate of
1.25 gpm, and S&G#4 was pumping at a rate of 3.7 gpm. This resulted in a total of 
approximately 17 gpm or about 24,473 gallons per day. There was a downward vertical
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gradient observed the much of the time between the sand and gravel and the bedrock 
inside and outside the slurry wall at Transect No.2 in June as evidenced by higher heads in 
the sand and gravel wells relative to bedrock wells. For a brief period, there was also a 
higher head within the sand and gravel inside the slurry wall relative to the sand and 
gravel outside the slurry wall at Transect No. 2 in June.

Figures 1-4 incorporate the heads induced by pumping and1 show the considerable 
pumping influence of S&G#2. Specifically, groundwater flowing downward from the 
sand and gravel into the bedrock subsequently flows toward the pumping well. This 
occurs both inside and Outside of the slurry wall. Also, groundwater within the sand and 
gravel unit flows toward the pumping well. The considerable pumping inflnpnrf 
demonstrated at S&G#2, in conjunction with the fact that natural groundwater gradients in 
both the sand & gravel and bedrock flow predominantly towards the area of S&G#2, 
result in the complete capture of OU-1 groundwater at these pumping rates.

Groundwater and Leachate Collection

Based on data provided by U.S. Filter, the following volumes of groundwater and leachate 
were extracted from the sand & gravel wells and leachate collection system for the period 
from June 1 to June 30,2003:

I S&G No. 1
1 Groundwater

; S&G No. 2 
Groundwater

S&G No. 3 
Groundwater

S&G No. 4 
Groundwater Leachate |

1 2,160 gal.
466,095 gal. 38,124 gal. 20,401 gal. 54,990 gal.I 72 gpd 15,537 gpd 1,271 gpd 680 gpd 1,833 gpd I

For the month of June, a total of 526,780 gallons of groundwater was collected. The 
average daily groundwater extraction rate for all of the wells was 17,559 gpd. The 
extraction rate from S&G No. 1 was 72 gpd, 15,537 gpd for S&G No. 2, 1,271 gpd for 
S&G No. 3, and the extraction rate from S&G No. 4 was 680 gpd. The leachate extraction 
rate was 1,833 gpd for the month of June.

CONCLUSIONS

Intragradient conditions were maintained in the refuse unit at Transects 1,2,3,4, and 5.

Intragradient conditions are not usually maintained by the monitoring wells at Transect 1 
(although they were for the month of June), although each month levels in the leachate 
collection system indicate intragradient conditions are present at this location.
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The transducer in S&G#3 needs to be checked. The data for June 26, 2003 showed no 
change in water level throughout the day, suggesting that die transducers are not 
functioning properly.

Hydraulic control was maintained within OU-1 based on the analysis of the significant 
influence of S&G#2 in acting as a hydraulic sink for sand and gravel and bedrock 
groundwater. Groundwater flow in the sand and gravel and bedrock is ultimately captured
y the pumping wells (S&G#2 and S&G#1, 3, or 4) resulting in overall containment of 

groundwater in OU-1.

In view of the analysis presented herein, it is recommended that the combined 
groundwater pumping rates in the sand and gravel be maintained at 15,000 gpd with 
S&G#2 and S&G#3 pumping at 10,000 gpd and 5,000 gpd, respectively. These lower 
pumping rates will be evaluated to confirm continued hydraulic control of OU-1 
groundwater.

We trust you find this information useful. If you have any questions, please do not 
hesitate to contact us.

EMCON/OWT, INC.

Attachments

cc: Glenn Grieb, US Filter
Steve Golberg, EMCON/OWT, Inc. 
Jeff Shanks, WM, Inc.

n:\proj\kmbuc\791186\monthIy Ietters\2003\june03 monthly monitoring.doc-95\lk:l
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Table 1
KlnBuc Landfill Operable Units 1 and 2 

Continuous Hydraulic Monitoring Results 
Second Quarter 2003 

Minimum/Maximum/Average Water Elections

Table2-4min_max waterelev20032ndQuarter Paget
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Table 2
KinBuc Landfill Operable Unit 1 

June 2003
Troll Water Elevations vs. Manual Water Elevations

OU 1 June 30,2003
| Well ID

Troll Manual Difference

W-1G 11.89 11.86 0.03
W-2G 12.92 12.91 0.01

! W-3G 7.39 7.85 0.46
W-3S 0.70 0.73 0.03

W-3RR 0.66 0.63 0.03
W-4G 11.53 11.53 0.00
W-4S 1.18 1.18 0.00
W-4R 0.98 1.12 0.14
W-5G 9.84 9.90 0.06
W-5S 1.51 1.51 0.01
W-5R 1.39 1.43 0.04

1 W-6G 13.38 13.38 0.00
W-6S 1.65 1.68 0.03
W-6R 1.76 1.80 0.04
W-7S 1.67 1.72 0.05
W-7R 1.82 1.87 0.05
W-8S 2.36 2.37 0.01

W-8RR 2.35 2.31 0.04
W-9G 7.78 7.82 0.04

W-10G 9.12 9.12 0.00
W-13G 6.60 6.62 0.02
W-13S 2.14 2,15 0.01
W-15G 1.54 1.19 0.35
W-15S 2.20 2.24 0.04

/:



Table 3
Kin-Buc Landfill 

Leachate Cleanout Monitoring 
2003

[Cleanout location 1 14N 14E 15N 15E 16N 16Ej Elevation © Sea Level I 2,2.87 Z2.77 26.51 26.51 3 .36 31.32
[depth to 
| water elevation

depth to 
water elevation water elevation

depth to 
water elevation

depth to 
water elevation

depth to 
water elevationElevation Average 10.09 10.06 9.85 , 9.93 na na

DATE ci!* >sas HI!
12/10/2001 12.5 10,37 12.42 10.35 16.31 10.20 16.33 10.18 dry na dry na1/3/2002 12.37 10,50 12.31 10.46 16.21 10.30 16.22 10.29 dry na dry na2/13/2002 12.70 10.17 12.63 10.14 16.57 9.94 16.62 9.89 dry na dry na3/27/2002 12.61 10.26 12,55 10.22 16.52 9.99 16.47 10.04 dry na dry na4/19/2002 12.75 10.12 12,68 10.09 16.64 9.87 . 16:61 9.90 dry na dry na5/3/2002 13.03 9.84 12.96 9.81 16.97 9.54 16.94 9.57 dry na dry na6/5/2002 13.04 9.83 12.97 9.80 16.63 9.88 16.95 9.56 dry na dry na7/8/2002 12.86 10.01 12.79 9.98 16.77 9.74 16.72 9.79 dry na dry na8/2/2002 12.86 10.01 12.79 9.98 16.8 9.71 15.73 10.78 dry na dry na9/5/2002 12.86 10.01 12.78 9.99 16.77 9.74 16.75 9.76 dry na dry na9/26/2002 12.94 9.93 12.85 9.92 16.85 9.66 16.83 , 9.68 dry na dry na11/6/2002 12.64 10.23 12.58 10,19 16.59 9.92 16.48 10.03 dry na dry na12/6/2002 13.02 9.85 12.94 9.83 16.97 9.54 16.95 9.56 dry na dry na1/2/2003 13.07 9.80 13.00 9.77 17.03 9.48 17.01 9.50 dry na dry na2/12/2003 13.20 9.67 13,12 9.65 17.19 9.32 17; 16“ 9.35 dry na dry na
3/4/2003 13.21 9.66 13.15 9.62 17.22 9.29 17.20 9.31 dry na dry na
4/1/2003 12.90 9.97 12,83 9.94 16.82 9.69 16.79 9.72 dry na dry na
5/8/2003 13.05 9.82 12,97 9.80 17.01 9.50 16.96 9.55 dry na dry na
6/3/2003 13.11 9.76 13.14 9.63 17.09 9.42 17.04 9.47 dry na dry na

6/30/2003 12.92 9.95 12.85 9.92 16.83 9.68 16.79 9.72 dry na dry na

N:proj\kinbuc\791186\monthlywatsrlevels\Cleanout Ievels03
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KIN-BUC landfill GROUNDWATER HYDROGRAPH #7

TRANSECT No.3
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IT Corporation '.
Crossroads Corporate Center 
One latemational Boulcvard, Suite 700 
Mshnsh, NJ07495-0086 
TeL 20I.SI2.5700 

_ Fax.201.512,5786

A Member of The tTCtwip
June27,2001 :
Project 796201

^2ail Jaauszkiewicz

. . . _ r, Inc
Kin-Buc LandfillTreatment Plant 
383 Meadow Road 

• Edison, NJ 08817

Byaluatioa of Head Levels at Ttansect 1

DearMr. Janusdctewicz:

anfocus on ttcfaS'W ^nyorauiic characteristics at Transect Iwith specific

: ”**,? *» °u^

review of historical been maintained. Specifically, based on a
approximately April to My A^to‘S,c<lWU<^aSterCf!!<leat &°m

■n^Cutcomhri^

* Tra^c? * encompassing the period from 
when intragradienl conditions 'vcrennfL.,„ -■‘t^?.hytegra|ltl- ^ wero I”*0** of lim<=

.20 nf^^^t'ta^tuScy’foSKtllk Si*^" ,ocated “ “fuse, wells 1G and 

boring logs tot these 2 iastallatfAnc r *«. a™* c*ay deposit. Attachment 2 contains the

Wotdd oot >^Kv4y.S^. f“ *» «** °fW ,G

ra^atgingW-IG is unknown at present ** *oun* of ttK groundwater that is

Sttlra“T^dl°,“d T,R “ which ru.es o„, the

are. ara^dWc^^T ^ T Based « » recent visual inspection of the

wa?it^^rpl"al ^ f "* l,ydraullc interrelationship acress Transect l 
8 Wafer IOVe‘ mca3u,cn|ents that depict the lack of intregredient renditions across the

-rtfpro|Vfcuibuc\79<S20 (\htgfthearl@t(.doc-9 Jljgutrirj; (



IT Corporation
X Mexnbcc a( The IT Group

psd Januszkiewicz
June 27,2001 Project 796201
Tage2 .

13.feet msl with periodic and short term aregenerallyat elevation 12 to
well sometimes falls below the level of thl ‘° ®b<2.15 foetinsL The wafer level in the
litie on the hydrographs as shown oh Attari^Tt^rr11^ W characterized b7 * flat straight 
wall), on the U Hovels itt W-IG (insidethe shhxy
recorded. * ° 'wi& elevations ashighas 15 to 16 feet mslbeing

R is evident from a review ofFiPure l a- a
. toward Mitt Brook, coupled .topography outside of the slurry watt
Woxrfc « of W-aO pJativc to W-to/Would
®°9®*ws may . nof bo coosiaeaBv T1* atgpsts that inlragiadieat
notwithstandinghowever,aSmS^do^S«»? ff-t¥’?nsect <*«*• This

* °°^ecb^a system represents a hydraulic *1? unPGrtf®£ to note that the leachate
groundwater in theviciofy of W-IG would d' - ^ containment system. As such,
outwardflow. 7 1G Would <*««* toward the sink mitigating concerns of

20 feet away ftom Transect r^Sev^l^^^6 ®Iunywal1 and"«tits closest point is only about

• 15 presently operating effectively.
Recommendations

nKasuraiiaUs of ^U[^®subse<luent monitoring events it the site,

ibove 12to Ufcetmsi, tonZ^^r..^iely ,,lfJ^ul|d•«* mthe cleanouts increase 

“PO^. •» EPA shouW include , “““omootb-t Subsequent
semng‘as«fcydrauUc^uilrwft(iiuTi^giijaiffie^~ysteri^-™-?^a^t«nedd'ite-TOltas

contact us! fln<1 ,his infonnatioo useful. If you have any questions, please do not hesitate to ' 

Sincerely,

IT Corporation

Steven Goldberg, Ph.D, CPG 
Senior Hydrogeologist Thomas M. Connors, P.E. 

Project Manager
Attachments



VERTICAL SCALE IN FEET

B3
WASTE MANAGEMENT INC.
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figure 1
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TRANSECT 1
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V

monitoring well record

I ommm&imGAvaN-Gw,
Address ----

<%

WtH^Na. 2S . 4650S 
***&»« Coordinates ~2S : 4T

I
I Cbuall> IfTTllil u, . ’ ----- :— «

. -------------- totNo —^tockNo
^ 36-

Borehole diameter:
. Top—* to

Jfl6ttow_ 8 In

Ws# was finish«d:||Jabovegrade 

flush mounts^ finished above grade, casino 

*Ngh« (slick op) above iaj*|

■Orfaaa /. i.

•ftI** «*««! protective casing

flat*? water levef after drffing 

ator level Mrac _-7a(er levef was measured using -

f!# was developed for^A __ ,

thod of development
"B7a*

tremle

GEOLOGIC LOG (Copies of other <
—------ geophysicaf togs isandtor

™»p.type: M/A
JpogMelhod 
Jfing Fluid
w*"y nuia___ -

of Drffler ' Chad Chism

I"1 *m

H&^IN--BaBER.IHCLof DriUrng Company 

eni

I 

I

| w»h a. we. permit requirements and al appfcabte

Driller's Signature

COPIES: Hhh - OEP
Dale 2/15/95

I
«*-<W



I

I

I

I

I

I

I

I

I ' 1W4

.OWNER-UiBTtlFK^nON » Owner 

Address
c*r.

M&SaFlwm.ffiw§5S?'H,WK710M

monitoring well record

WeB Permit Mb. 25 . 46505
Shoot GooidtfuUc ^

- -----:—r--------— - State _«-

o-wvw^ju
1 —■■ imiM-urmi Murtiene^y - —u*. - ------

Addrass-----------------------------------------------------------------------:   '■ -■ LptNo—400— BbckNo.__g^

2tpCsde,

mismmmm
Total depth drilled 15.6 «,

„'Mfea finished le is r>

6o«I»te diameter:
Top, 8 fa,

Bottom 8 s*.

(» applicable)

0«*« **8 completed 2 / 15 , <K 
Cii#^#-----mD349flflfla-tt

| w«« was finished:® above grade

LJ flush mounted

I 'V finished above grade, casino 
MgN (stride up) above land 

.surface «

IPT? ste®* protective casing installed 
Li Yes fed No

Static water level after drilling__

Water ktMf _____.
wvoi auer drilling__;

Water level was measured using 

' Well was devalnrvaW M/A
N/A

gpm

--W VeinyWe> wai dav^topad tor jj/A 

■ ™6tfrod of development

I Pump capacity N/A nnm mN°
Pump type:— k/a

nriOfAM lieSl

GEOLOGIC LOG (Copies of other geologic logs andfer
------ ---------- -------- geophysical logs shoufafffttt^W i

0 - 15.6 red gtay dry stiff 
day, some silt___

B—61

Odlfing Method HSA

IDriSng Fluid - T
kf ---------------------- - Type of Rig

Name of Drffler chad Chlem ~

KHealth and Safety Plan submitted? (J Yes 0No ~

evel of Protection used on site (circle one) NonT D C/B> A 
■J. License Mo. QO13753-00137S QP A

Name of OriHing Company HAKDIN-nnHE’p j^g I

aae ««<>« " t&oilLx «m an we, perm, require™*** and a, appw.^

I •
■ Driller's Signature

I COPIES;
Da,e — ?/IS/9«j

Whrt«- DEP Canary - Dollar Pink - 0*m*r r' u
mwr Owner Goktenmd - Haatih Dept.
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c Flare Station Monitoring Form

Ai&bMe.

/%«*} («««)

€»Vr6<k.,Ot

©. .irf «.")

J/jLX3T~ &+* 71****

% AM
.5- ■ • -i

U* . .**' R,

iG

iJW* J/«i?

u/a*v pa&cr

START
Prior: to Vtf«B Field Adjust

wmvi-jfi

3W.C
___.,..C°^------1

X©

*3

5-^

sx “A

/ *r^

■L*J

3o**~

: .r-r-oi

END
Alter Watt Field Adjust

/r&=> .

2k, ca»a. ov

Ao

5-^ 'A

srt* ^

t-O

lo.?
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Name: RovCarmasioe Date: S/19/03

Kin-Buc Flare Station Monitoring Form

START
Prior to Weil Field Adjust

END
After WeilFieldAdiust

Ft^ETeMfPlP) '
1530 1527

Ftow^cftn)
110 407

45.4, 35.1, 0:3: 48.0, 38.0.0.3
Pressure On. w a) ^

1
0

1
Vacuum < -in. w.c.)

11.5 10.5
inletgastemE^j

72 80
Bl^^AMP 1 ■

auaiwefcANiPE

;: BLOWERHOURl"

>

WEATHER GEN

TEMPp}

HUMIDITY (%)

WIND VELOCITY 4 mph 4 mph

WIND DIRECTION
E E

BAROMETER ““
30.4 30.4

GROUND CONDITION ]
(WetFroren, Dry) "ft d*Y ....................I dry

NOTES:

**■

4
Jf

I**

*

*
• •»'

£
4

i
§

i

t
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Kin-Buc Flare Station Monitoring Form
£aapnBaHGBBsXM«BaBnaMS5S£0^^«B^^us8&ass£sracas£ise£saeeBMae38SBB^s

Name;. Date: ~° ^
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Name: ssjJ r

Kln-Buo Flare Station Monitoring Form

H-AKE TEMP (F)

FLOW (cfm) ""

CH4, C02.02 (%)

Pressure (in. W.c.)

Vacuum (- in. w.c.)

YLfcT GAS TEMP (F)| 

BLOWER AMP 1

bl6wer AMP 2 

BLOWER HOUR 1 

BLOWER HOUR 2 

WEATHER GEN

TEMP (F)

HUMIDITY (%) 

HND VELOCITY

WIND DIRECTION

Date: £ - /6 • o ?

START 
Prior to Well Field Adjust

/srVo

END
After Well Field Adjust

/sroy

//z J2 z

BAROMETER 

Ground condition

.(Wet Frozen. Dry) | 

NOTES:______

, ***& . r?

/. o /-Co
-/<< Sr“ - //. 5—

•/< ZX •/*

Vs

5*£

J?o 3
&)cr~ <JcjT
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